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APPENDIX E:

IS ORICAL ENV TAL _ACTION SYNPOSIS

- August 1978 .

August 1980‘
November‘IQBQ
February }sol
June 1981
.August 1881

 September 1981

November 1981

In response to the draft EPA regula-

4tdon on RCRA, Avtex reviews its

‘waste sources to see if any could be

considered "hazardous" under RCRA.

“Erivironmental Resources Management

“{ERM) retained as consultant on this
‘matter.

Awtex files EPA form "Notification
of Hazardous Waste Activity". Only
“raw - chemicals  listed in Section
261‘33 are reported,

| Avtex files Part A of a . permit
application pursuant to Section 3005
'of “the RCRA Act. Waste viscose

-vﬂdispoSed in impoundments was the

'"waste source identified as being a
corrosive waste.

ERM proposes monitoring wells to
- comply with the requirements under
. RCRA.. Five wells proposed, State
. Water Control Board (SWCB) requesths
addltional wells.

Six woll locations and the monltor-
ing -parameters agreed upon. SWCB

from Avtex site.
‘ Wells 1 -6 are installed.

SWCB " representatives tour Dbasin
‘‘area. - Present data on €S2 found in
- wells‘aoross the river,

Since pH of viscose basins appears
"o “be less than the definition of
‘corrosive waste (12.5) the pH is

J%Vmonitored routinely. Avtex prepares

‘a “Policy . and Procedures Manual
‘¢éoncerning the RCRA interim permlt
requirements.
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February 1982

May 1982.

June 1982

August 1982

~ September 1982

Octoher 1982

January 1983

February 1983

March 1983

“

Wells 1-6 sampled; data presented to
th SWChH as requested. Ground-water
contamination found. Additional
monitoring and parameters discussed.

Meeting held with SWCB and Depart-
ment of Health to discuss solid
wasta disposal at Avtex.

Monitoring of contents of visco »
basins show pH below 12.5. Applicau-
tion filed to have viscose basins
delisted. All monitoring under SWCB
requirements.

SwCB.sent more data on wells across
the river. ¢S2 found two times in
Well 137 (Smith)ﬁ

While investigating the site for a
new permitted landfill, ERM stated
that ground-water contamination
cannot go under a ground-water
divide (Shrnandoah River) to the
west bank wells.

A local firm, Foundation Engineer~
ing, Inc., which was hired to finish
site evaluation for a new landfill
design doubted the reliability of
ERM's statement.

R. Brad Chewning, Regional Director,
SWCB, nmet personally with E.E.
Campbell, then plant mana_ :r, and
presented findings in an Executive
Summary.

Meeting with SWCB representatives
vhere executive summary was pre-
sented +'th requlrements for our
compli~ .

G&M selected as new ground-water

. consultants, prepared a proposal and

schedule to address the Executive
Summary requirements. The SWCB
reviews the proposal and generally
agrees,

10192368
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June 1983

Julv 1983

August 1983

' Septembar 1983

‘tceraghty & Miller, Inc., begin Phase

._1fGr¢und-water pollution ~ Front Royal
.-digcussed at SWCB meeting in

Richmond. Concern for safe water
supply emphasized.

J_status report given at Board Meet-

ing.:.

Avtex corresponds with Burton,
Director, SWCB, suggesting that the

. potable water request be tied into
. .,the  results of the G&M study.
. Burton requests that +the Board

continues to work with Aavtex to
provide potable water.

L E

'Phase I report completed by G&M.

- Bampling of selected wells was

spread out over west bank.

" Avtex starts using new landflil with

.diner . and leachate collection

ESYBtem, Pernmit No. 357.

SWC“BN reviews Phase I and 'request's

. .more sampling of wells, specifically
 Well 177, which had not been pre-

viously sampled.

iPhase ITA started which included a

- ..resampling and split sampling of
-. wells on the west bank. Sanpling
. located a narrow zone of degraded

wells. Four have €S2 detected,

... BWCB differs on which four have CS2
. -detected and, therefore, concludes
"that contamination may include

northern wells.

-At SW B meeting in Richmond, Region-
..al Offige presents new water-quality
. data... SWCB requests that Avtex
- submi... a schedule for providing

potable water to the SWCB by October
. 159 R

L hpes
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October 1983

November 1983

December 1983

Avtex submits a schedule with two
options.  The option of providing
town water was eliminated because of
cost ($387,000 ninimum). Meeting
with Fiddler's Green/Rivermont Acres
Property Owners Association, the
president states preference for
town water but also likes option to

- sell property to Avtex and relocate.

Providing new c- munity wells was
discussed.

The two options submitted includes
the buy-out option and tbh~ community
well. Anticipated sc¢’ 4dule for
Phase IIB also submitted to SWCB.

After a two-year effort to develop a
method to treat the waste viscose
impounded in the basins and the
source of the waste viscose itself,
a method that did not cause problems
at the Avtex waste treatment facil-
ity was found. After initial
trials, treatment of waste viscose
became continous.

All 1lots in both subdivision ap-
praised for buy-out option. Super-
fund Branch-EPA Region III reviewing
situation.

G&M starts Phase IIB by performing
packer tests and by drilling a well
cluster on the Avtex site and one on
the west bank.

Monthly progress reports on Phase
IIB are submitted to SWCB.

Ron Nagl, President of Property
Owners Assocliation, requests interim
water for property owners using
water. Avtex replies that potable
water will be provided for propoity
owners using water. .

Avtex requests that G&M expand the
nunber of wells to be drilled on the
site, Four lots have been
purchased,

AR102370
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Febrﬁary 1984

March 1984

May 1984

June 1984.

' G&M's Phase IIB study has been
- 'completed and was presented to the
- SWCB: 30-day trial period of counter
‘;pumping is proposed. :

f“Potabie water is provided to those

west bank residents who request it.

_ -A meating is set with the SWCB to
' afscuss the Phase IIB report. G&M

reports that counter pumping system

- ghould halt the migration of contam-

inants off the Avtex site.

_ﬁytex has started to drain and treat
“tHhe "', 1iquid contents of viscose

 ‘bagins 9 and 11. No. 10 basin had
,been drained previously.

'5.Thev_30-day counter-pumping trial
‘started; however, in April, it was

expanded to continue an additional

1 :Hsix Heeks at a deeper depth,

@;Fifteen property owners have agreed
”jto sell their property to Avtex.

Counter pumping was stopped on wells

‘PW1- and PW2 so that well recoveries

could ' be determined. A second
counter pump!ng test was scheduled
in Well 6N # which is further

‘“;north. . A short pump ¢test was

53The ground water from these two
"*wells was analyzed.

Environmental Laboratories sampled

- the'' South Fork of the Shenandoah
- T‘ by above the fault from the Avtex
Hpdlperty west to the opposite bank.

E Thrge new pumping wells were pro-
"-poqed by G&¥ during a meeting where

they presented up-dated f;ndlngs to

3}“Avt X.
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July 1984

Avgqust 1984

September 1984

Qctober 1984

Navember 1984

January 13885

A precipitate has been forming in
the pumping wells that maka changes
in the pumping system necessary.
The air compressor used in the air
lift pump must be repaired. Due to
the precipitat , submersible pumps
cannot be used.

Both pumping wells must be cleaned
prior to returning to use due to the
precipitate problem.

The consultants report on river
water contamination is completed and
sent ¢to the SWCB. G&M prepares
answers to questions from the SWCB
on the status of certain itens.

Wells PWl and PW2 have been refur-
bished., The drilling of three new
wells has been started.

Avtex met with the SWCB and G&M to
discuss the study and the closure of
the viscose Dbasins. Additional
ground-water analysis was agreed
upon as well as - additional river
sampling. The three wells have been
completed. PW3 and PWl and PW2 have
been returned to the counter~pumping
systen.

The counter-pumping system is op-
erating satisfactorily. By the end
of the month, 5.01 million gallons
have been removed and treated
through the waste treatment facil-
ity. The total volume removed and
treated, including the amount
removed during the development
pericd in the s} ‘ng of 1984, was
10.01 million gallons.

The latest ground-water analyses
showed improvement in all wells
sampled. These results will be
discussed in the interim report
being prepared by €% for submission
to the SWCB in Mar.

B-6
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February 1985 S The Phase III report was completed
o - by ~G&M: and was submitted to the
}‘f-SWCB.:. An additional 1.6 million
- -gallons were removed by the counter-
;«pumplng system. The total removed
-and~treated through February was

11; 61 million gallons.

March 1985 - Virginia Polytechnic Institute has
: " submitted the report on the bhottom
fauna study which included the area
- of .ground-water/surface-water inter-
.-action. During March, an estimated
2 million gallons will be removed by
the .- T counter-pumping system and
_ treated.e The 1liquid portion of
. Viscose Basins 9 and 11 will be
analyzed, and portions removed and
.. treated through. the Avtex waste
719?1 treatment facility.

 April 1985 . Ground-water removed and treated
o ‘ totalled 2.4 million gallons,
. bringing the total handled by the
pumping  wells to 15.5 million
gallons. Another 1.05 million
-:gallons - of viscose basin leachate

was pumped and treated.
May 1985 L Inepection of the river seeps with
' o i State ‘Water Control Board personnel
~:ghawed no evidence of white "growth".
- Pumping well activity totalled 2.4
;;;million“ gallons. Viscose Dbasin
- . : leachate  treated totalled .84

w}w million gallons.

June 1985 . Qumping wells handled 2.3 million
. ‘ gallons. Viscose basin leachate
totalling .58 million gallons was
. s treated., Four additional pits were
: . .installed in Viscose Basin #11, with

.. t::rfour.more in Basin #9.
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July 1985

August 1985

September 1585

Octoher 1985

Novenber 1985

A check of river seeps again showed
no evidence of activity. Pumping
wells totalled 1.8 r 1lion gallons
and viscose basin le _hate contri-
buted .89 million gallons to the
waste water treatment plant. April
'85 ground-water analytical results
continued to show improvement in
water quality.

Ground-water pumping yielded only .9
million gallons because of com-
pressor problems, while viscose
basin leachate totalled .89 million
gallons. The laundry sewer was run
into a contained line directed to
the waste treatment facility.

Compressor problems continued, with
.9 million gallons from the pumping
wells., Viscose basin leachate
totalled .86 million gallons.

With the conpressor operating
normally, ground-water punping
totalled 2.1 million gallons,
bringing the total handled to date
to 25.8 million gallons. Viscose
basin leachate was .89 million
gallons, with the pits deepened in

both #9 and #11 Dbasins. Some
evidence of white "“growth" war seen
in the river seeps. VPl stu. , of

bottom fauna in the vicinity of the
Front Royal plant was received: the
principal conclusion 1s that "the
AVTEX plant has little effect on the
water quality of the Shenandoah
River."

Despite a major flood, 1.7 million

- gallons was pumped from wells, along

with .86 million gallons from the
viscose basins. A trench was dug
along the entire perimeter of #11
Basin to improve 1leachate back-

punping.

- B-8
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December 1985

January 198§

April 1987

May 1987

January 1988

Counter pumping dropped to .9
million gallons because of well-
plugging. Viscose basin 1leachate

‘tdga;led .89 million gallens.

Pumping well revitalization was
authorized. VPI's report on f£fish
toxicity tests from  effluents
obtained 12/19/84 was received: no
fathead minnow deaths occurred in
either the Final Effluent or the
Storm Water.

Aliféubmitted RI/FS workplans are

;approvéd by Agency.
'Avtex'initiates RI field work.

‘RI field work completed.

e
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PRELIMINARY REPORT OF FINDINGS
FROM ELECTRICAL RESISTIVITY SURVEYS
AVTEX FIBERS, INC.

FRONT ROYAL, VIRGINIA

1.0 INTRODUCI'TION

As a preliminary phase of the current Remedial
Investigation/Feasibility Study being conducted at the Avtex
Fibers facllity in Front Royal, Virginla, surface geophysicai
surveys were perforﬁed between May 22 and June 4, 1987.
Electrical resistivity traverses utilizing the dipole-dipole
array were conducted over six transects. The purpose of the
surveys was to delineate the major bedrock fracture features
that appear to be transporting highly mineralized fluids from
beneath the site toward the Rivermont Acres properties which
are located west-southwest of the plant, across the
Shenandoah River. The results of thesa surveys are intended
to guide subseguent activities of ¢this Remedial

Investigation.

C-5
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2.0 PLANT SETTING

The Avtex Fibers facility is situated in Front Royal,

. Virginia, which is located along the boundary of the Valley
and Ridge and the Blue Ridge physlographic provinces. The
Blue Ridge Province is situated to the southeast and
encompasses the Shenandoah National Park and Skyline Drive,
The Valley and Ridge Province exists at the facility and to
the west, characterized by parallel to subpérallel ridges and

structurally controlled surface drainage patterns.

The area in which the geophysical surveys were performed
is bisected by the South Fork of the Shenandoah River. The
river borders the Avtex facility on the west-southwest and
seperates the plant site from the Rivermont Acres properties

(see Figure 1).

c-7
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3.0 LOCAL GEOLOGY AND HYDROGEOLOGY
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3.0 LOCAL GFOLOGY AND HYDROGEOIOGY

Much of the area addrES;ed by the geophysical eurveys is

:underlain by river alluvial deposits of sangd, silt, clay, and

meta 1gneous cobbles. These overburden deposits are
approximately 20~ to 30-£eet thick, as determined from the
installation of on-sita ground-water monitoring wells. - The

river deposits are underlain by the Martinsburg Formatlon.

Locally, this formationjognsists of_nmssive and fractured
greenish-grey shale with:oooasiona1 void spaces andfstringere
of silty sandstone. 916”@25&2@1 the dip of the formation
beds is nearly vertical, with strike trending approximately

- The local groondfﬁoter £1ow system is complicated by the

presence  of major r1:'5(:t:w..'u':ii’f= zones within the Martinsburg

Formation. Based on aqui:er tests performed during January,

1984 and January, 1985, ~ground water flow wlthin the
Martlnsburg Formation is oontrolled by major fracture zones
which appear to parallel structural strike of the bedrock.‘
The pumping tests suggested the presence of three fracture
zones which ‘are permitting fluids to migrate to the southwestA
{(i.e., from beneath the facility toward Rivermont Acres)
Figure 2 summarizes the results of these pumping tests.

!,”“F
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EXFLANATION

o MW-4 Véater level elevation, feet, msl \
474.28 _ \

—— 475~ Water level contour, feet, msl

— —— —  Ground -waler divide

e Ground -woter flow direciion

e e
500 FEE N/

fIG'URE 2. Generalized Ground-water Conditions du?'ing Recovery
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' 4.0 ‘SURVEY OBJECTIVES
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4.0 SURVEY OBJECTIVES

The objective of these geophysical surveys was £o
determine the location and attitude (i.e., strike and dip) of
major fracture features that are permitting the migration of
fluids from beneath the various facility basins. These

surveys were intended to confirm the presence and locations

of the fracture zones which are transmitting fluids toward

Rivermont Acres and to establish whether migration beyond
Rivermont Acres to the southwest may be occurring. Also, it
was proposed that data from the dipole-dipole profiles may
indicate the vertical extent of the fluid migration. The
resulting interpretations may also be wused to more
effi. "ently locate sites for additional monitoring' wells that
are to be installed in subsequent p* ses of this Remedial

Investigation.

wx102389
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5.0 SURVE THODOLOG

Based on previous environmental assessments performed at
Avtex, zones of ground-water degradation can be characterized
by high specific conductance or 1low resistivity.
Ground-water sample analyses have characterized degraded
ground water as containing elevated levels of sodiunm,
chloride, and sulphate. The electrical resistivity method
was selected as the appropriate geophysical survey technique
for this investigation based upon 1its ability to detect
contrasts in the resistivity of subsurface materials, such as
that which would occur between relatively resistive competent
bedrock and a porous fracture zone containing highly

mineralized fluid.

More specifically, the co-linear dipole-dipole array was
chosen for its two-dimensional resolution of the subéurface.
This array combines horizontal profiling and vertical
socunding ¢to produce a geocelectric cross-section, or
pseudosection, from which geologic structure and plume

configuration may be inferred,
5.1 Resistivity Technique

In general, the electrical resistivity method involves

inducing an electric current into the ground through a pair

AR102390
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of electrodes at the WEG;Eace; A sedond pair of surface
electrodes is used to measure the resulting potgntial
field( The apparent resistibity of the subsurface material
is then calculated by kndwiﬁg'the geometry of the electrode

array, electrode seperatioggfmeasured voltage, and applied

' current.

" At the Avtexfié}litygffesistivity data was collected
usihg ﬁhe co-liner,diﬁgle;&iﬁoié array (see Figure 3). 'This
method;utilized a pairtbt cﬁ:rent electrodes (current dipole)
separaﬁed by a giveniﬁistahcq'(a) and a pair of poteﬁtial‘
measuring electrodesl(ﬁdfénﬁiél dipole) also separated by the
distan¢e ‘at, The cu?:ehtJQipole remains stationary while
the potential dipole i '_:mdi.;e'd along the traverse 1line at
increménts (N) of the .dipqlg spacing (a). cﬁgrent' and
potential measuremenﬁsﬁaré fgkén at each successive staéion.
The potential dipole 1§=m6véd“uﬁtil the potential f£ield is no
longer abie to be "m_aas.ure_d; or until the desired depth of
investigation is obtaiﬁéd; :Thé'current dipole is then moved
one‘N-sbacing (e.q.,‘f;bm.st;tléns 1 and 2 to stations 2 and

3) and the proceduré iﬂf:epeéted.

The effective pbobing dépth.of the arr y increases with
increased distancei bé}wéanT}the- dipoles, Commonly, the

dipole-dipole array iéiékpandédwuntil N is equal to six.: At

~ this diﬁole seperatipﬂ;-:the  approximate depth of inves-
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tigation is on the o:deﬁfq:lt&o times the a-spacing. In the
case of this surve&,.{a&iwas_chosen to be 50 feet, so as to
provide adequate fesqluﬁioﬁ3 to idehtify,_the anticipated
targets (i.e._major.flgiﬁéfi;led fracture zones) while not
fgquiring extensive fie;ﬂ?tiﬁey With ta' equal to 50 feet,
the depth of investigation is about 100 feet. 1In areas df
very hiQh conductivity, the probing depth is reduced and may

be more on the order of 80 feet for this investigation,

For the dipole-dipqiq@array, the apparent resistivity is
calculated by the equation:
pa = N(N+1) (N+2)a /1
where: p, = apparent resistivity
T 3.4y

N = the number of 'a' increments separating
the dipoles

a = the di%%dﬂce'between the dipole electrodes
AV = the ésltgge?drop between the dipoles

I = the t%ﬁﬂgﬁltéed current
5.2 Equipment

Resistivity data was collected using the ABEM Terrameter
SAS 300. This system consiets of a transmitter/receiver unit

that is.Capable of Qutpugting.up_to 160 'volts (320 volts peak

c-18
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-

-/
to peak), 20 milliamps, and receiving and averaging 1, 4, 16,

or 64 successive readings. This signal averaging capability
helps to improve the signal to noilse ratio. In performing
resistivity soundings, this unit is normally used alone.
However, in conducting the dipole-dipole surveys, where the
current and potential electrode pairs may be separated by a
considerable distance, tha ABEM Terrameter SAS 2000 Booster
was coupled with the SAS 2300 Governor and used as a sepirate
transmitter. 1In this mode, the transmitter is capable of

outputting up to 400V (800 volts peak to péak) and 500 mA.

_ The current electrodes were stainless steel and were
linked to the transmitter with insulated multi-strand copper o/
wire. The potential measuring electrodes were
nen-polarizable electrodes consisting of a copper rod
immersed in saturated copper sulfate solution centained in a
plastic housing. The copper sulfate was permitted to seep
through a porous wooden plug in the end of the housing,
providing contact with the ground. The potential electrodes
were linked to the receiver by inéulated multi-strand copper

wir . All connections were made with plug-in connectors.
5.2 Field Methods

A Brunton compass and 300-foot nylon tape were used to

lay outffhe resistivity traverse lines. Stations were spaced s

AR1D23%kc 1,
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50 feet apart (1. e.,fa-sa;’ and were marked with surveyor's
pin flags. Waterproot markers were used to designate each
flag with the appropriate station number. Following
completion of the surveys,“the first station in each line was
surveyed so that its locaéién could be.accurately plotted on

a site base map. : Knoﬁing the station spacing and the

orjentations of the lines;,:&nd using the'appropriate scale,

each survey line was thenifQCOnstructed on the basé map.

In setting up the curféﬁtidipole, the ground around each
of the electrodes was soaked with a saltwater solution to
reduce the contact"freéiégance, ~allowing higher current
ranges to be used. A.nglti-meter was used to routinely
monitor the resistance'inﬁéfent in the transmitting systen.
To reduce the effect of inductive coupling caused by current
leakage through long.lﬁﬁéﬁhé of cable, -only the amount of
cable need to span the diﬁgié elecﬁrodes (.e., 50 feet) was

used,

At each potential mea‘uring station, a small area of the
uppermost layer of dry soii“and vegetation was removed so
that the copper sulfate solution seeping from the

non-polarizable electrodes could contact with molst soil.

At each survey station, the resistivity measuring

procedute involved severiiL=steps. With no signal being

A
R - R
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transmitted from the curre:.t dipole, the receiver operator
took a self-potential {SP) reading. This is a measurement of
the ambient voltage in the ground and is normally measured in
millivolts (mV). This value was relayed to the transmitter
operator via walkie-talkie and recorded as Vg. A signal of
known current was immediately induced into the ground by the
transmitter and a second voltage reading was taken by the
receiver operator. This value was then relayed to the
transmitter operator and recorded as V,;, along with the

transmitted current (I).

At the outset of‘ each dipole-dipole traverse, the
receiver unit was set to average four successive SP
readings. If the four consecutive readings were found to be
nearly equal, the survey was then conducted by taking single
readings. Otherwise, the signal averaging system was
utilized until the traverse moved out of the high noise

area.

The value of AV, used in the equation for determining
apparent resistivity (provided in the section describing
Resistivity Technique), was calc lated by:

AV = Vy = Vy

c-21
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R“/ For any given value of N and a, that portion of the
equation excluding ﬂvyI (;.e., TN(N=1) (N=2) a)was converted
into a geometric factor with units in meters. To calculate
the apparent résistivitfzfg?ohn-m,'the value of 2V/I was then

simply multiplied by the geometric factor,

Data were recorded On. field data sheets as shown in
Appendix A, To check data reproducibility, one of the
shorter dipole-dipole traverse lines (Line B) was performed

twice, a periocd of one week apart.

s
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6.0 DATA INTERPRETATION

C~23
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6.0 DATA INTERPRETATION

| Interpretation of dipole~dipole data involves tﬁe.
cohstruction of a resistivity pseudosection by plotting the-
apparent ‘resistivities obtained from each station at thez
point where lines drawn at 45 degree angles from the centers
.of the dipoles intersect {see Figure 4). The data is then\
"contoured so that variati%pé'in resistivity may be obsé:ved.l
Due to the nature of thiéwﬁlotting routine, vertical planar?
features, =as might. be‘ prod.ced by steeply dipping.
fluid-filled fracture zcnes, exhibit a 45 degree dip in tbe.
fpseudosection.

Six dipole-dipole ;faveésés, ranging in length from 500
to 4200 feet, ﬁere pgrfbéﬁeg over the survey area. The"
locations of these trﬁverses,,designate Line A through Line
'F, are shown in Figure “5. Since the anticipated major:
fracture systems were pre;umed to be oriented parallel to.
bedrock strike, the survey traverse lines were 1ayed out at
as high an angle to this trend as was possible, consideringi
the topographic and culturalmrestrictions,(i.e., the presence

of power 1lines, pipelings, 'bui1dings, etc.}. Such an;
orientation was desired;i as lit would provide improved -

' resolution of the expected anomalous features.

'r:~?éUlﬁg
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6.1 Line A

Line A is a 1450-foot east-west transect located along
the northern edge of the old landfill area (see Figure 5).
The resulting resistivity pseuvdosection (see Appendix B)
indicates a distinct increase in resistance from east to
west, with that portion of the section east of about station
11 exhibiting the lowest r.=istivity. This zone of
relatively low resistivity exten. . from near land surface to

the full probing depth of this survey, which is estimated to
be on the order of 80~100 feet.

Ground~water monitoring in the vicinity of the old
landfill haslindicated that flow in the alluvium and shallow
bedrock is to the north. It is believed that fluid built up
within the landfill is at least partially contributing to
this northerly gradient.

The pseudosection constructed from the Line A data
indicates that the western edge of the relatively 1low
resistive zone approximately coincides with the western
boundary of the #5 Cell. Given the inferred ground-water
flow in this area, it appears tha£ the majority of the flulds
migrating to the north from the old landfill area may be
originating predominantly from Cell #5, and to some extent

from Cell #4.

c-27
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Also contributing to ‘the change in resistivity observed

along Line A may be a chahge in the bedfockflithoiogy. It is
possible to infer a lithologic contact at two locations along

Line A, approximately belﬁﬁ{ktations'14 and/or 19.

6.2 Line B

Beginning near the +treatment plant outfall to the

Shenandoah River, Line B is a 500-foot long north-south

transect (see Figureffs) As a8 check of data

.reproducibility. the dipole-dipole survey was conducted twice

i

The Line B -pseudogéctions provided in Appendix B
indicate good agreementrﬁﬁtween'the two sets of data.- In
bpth cases, there is a gradual increase in resistiﬁity from
north to south and also wiih depth. The rise in resistance

with depth can be attributed to two factors. With increased

‘depth, bedrock normally:bééomes less weathered and fractured

and, therefore, less permeable. This tends to in. :ase the
resistivity. Also,:with: 1ncreased depth, a greater volume of
relatively resistive bedroqktis being factored into the value
obtained by the survey; ¢ausing the apparent 1resisti§ity

value to rise.
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Although general agreement between the two data sets is
goed, two subtle‘ differences can be recognized. In the
replicate pseudosection, a zone of relatively low resistance
appears at intermediate depth below stations 5 and 6, and an
area of High resistivity is observed at depth below station
5. Though neither of these features are found in the initial
Line B pseudosection, they are not considered to represent

major deviations in the reproducibility of the data.

6.3 Line C

_ The dipole-dipole traversa designated as Line C was
conducted along the western berm of the sulfate basins (see
Figure S5). This survey line parallels the eastern bank of
the Shenandoah River along a generally north-south
orientation and is 3400 feet 1long. The vresistivity
pseudosection constructed from the Line C data is provided in

Appendix B.

The resistivity values observed along Line C were
generally lower than those recorded over the other
traverses. This is probably due to the composition of the
berm along which the survey was run. Reportedly, the berm is
comprised of £ly ash and/or clay. The relatively 1low

resistance characteristic of these materials probably acts to

AR102404
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reduce the apparentaresis;ivity values recorded along this

particular trave:sé._-—

Severéi zonesr of - anomalously low resistivity are
gpparent on the Line C pseudosection.- Near the south end of
the traverse, a zonertf;;ry low resistivity is located at
depth below stations 59 ;hxpugh 6l. This anomaly éxténds on
to the south (i.e., b'?ﬁéén stations 61 and 66), ﬁhere it
exis£5'at a somewhat shgl;ﬁwer depth. Another region of very
low resistivity is observi"e.'d at intermediate depth between
stations 51 and 56. Resistivity values calculated for this
area are as low as 2 ohm;maters. Possibly associated with
ﬁhis anomaly is anqtherii@smaller zone of low resistance

situated approximately below station 50.

Less well defined, is an area of low resistivity that
appears to exist nea;-the;ﬁaximum probing depth of the array
beneath stations 44  through 47. The boundaries of this
anomaly have been inferréa%based upon the behavior of the
instrumentation in this-area. Wwhen trying to obtainr readings
at several of the staticnééﬁ;sociated with the data points in
this portion of the paeudqsection, the current beihg induced
ihto ground by the traﬁsmitfe:“dipole'was not ¢ :tectable at

‘tha receiver dipole. .. This . is sometimes caused by':the
présence of very ~condﬁé£ive material, such aé‘ highly

e g
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mineralized ground water, which dissipates the electrical

signal before it can reach the receiver.

Another anomaly is observed as a planar feature dipping
at approximately 45 degrees between stations 16 and 18. As
discussed earlier, the presence of this type of anomaly in a
pseudosection is representative of a near vertical planar
feature in the subsurface, such as a vertical fluid-filled

fracture zone.
6.4 Line D

Nearly parallel to Lines B and C, dipole-dipole Line D
was performed along the roadway through the Rivermont Acres
properties (see Figure 5). The traverse was 4200 feet long
and was situated next to the base of the southwestern valley
wall. In this area, the alluvial deposits are believed to be
relatively thin. As a result, the resistivity pseudosection
constructed from data collected along Line D (see Appendix B)

represents primarily bedr % conditions.

Along Line D, five anomalous zone have been identified:
directly bencath station 30, below statlons 34 to 36, 63 to
65, 67 to 70, and stations 73 to 75, All of theze anomalies
exhibit a dip of some 459, indicating that they are the

result of near vertical planar features in the bedrock

. &R\Ozhgs c-31
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strata. The two-southefnﬁﬁst of fhese anomalies generally
coincide with the'mohth'ﬁf[& west-trending révine yhich is
thought to be : fracture é&ontrolled. ‘ilso, these anomalies
. appear to correlate well with several zones of low

resistivity observed néar*tﬁé”south'end of Line c.
6.5 Line E i

Dipole-dipole ‘Line "B 1s a east-west traverse which
begins near the Shenandocah River, crosseé. Line D at
approximately station 72;iiﬁdicontinues into auravine to the
'west (see Figure 5). The resistivity pseﬁdosection for $ine
E (Appendix B) indicates “that a lithologic contact §xists,
approximately ubetweeﬁ'*%tations 11 and 12. In .the
pseudosection, this featire appears to dip atvrabout 45
degrees, indicating a neafﬂvertical contact. A second, less
well define contact may. bé present near the eastern end of
this ﬁraverse at about stﬁt;on 6. These contacts probably

repr =nt changes in”riiéﬁology (l.e., shale grading to

limestone or sandstorie) “"which are common witﬁin the

Martinsburg Formation. - -+ %

6.6 Line F

In an effort to bettér define the western extent of the
inferredifracture'syétém(sftﬁetected béneath'the Rivexrmont

fe=32

Ag\GZHGV



GERAGHTY & MILLER. INC.

Acres floodplain (i.e., along Line D),-dipole-dipole Line F
was performed in a narrow ravine just to the west of Line D

(see Figure 5)., Line F is a 650-foot north-south transect,

The Line F pseudosection (see Appendix B) shows a
distinct increase in resistivity toward the south which is
probably the result of a change in lithology at about station
6. An area of relatively low resistivity is also present on
the pseudosection below stations 7 through 10. This anomaly
exhibits no distinctive shape or orientation; but, due to its
extent (i.e.,, it is not defined by ona or two anocmalous
readings as might be *‘he result of noise or error) and
correlation with anomalles observed on Lines € and D (which
will be discussed further in the following section), it is

conside:ed to represent some type of geologic occurrence.

6.7 Correlation of Low Resistivity Anomalies

The primary objective of this investigation was to
delineate major fracture lineaments that may be transporting
highly conductive plant-related flulds to the southwest from
beneath the varlous basins on the Avtex facility. Because
these fracture systems are believed to be oriented parallel
to bedrock strike, which is generally northest-southest, Line
B, ¢, D, and F were sitvated so as the optimize resolution of

these features. Alsn, Line E was located in a narrow ravine

AR102508
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which is thought to represent a fracture trace, The general

locations of these shr?ey@iines have been provided in Figure

. 5.

Figure 6 provides the ;approximate locations of those

- anomaljes that were observed across each traverse. Good

correlation is evident-between the anomalies identified on

"Line € with those on’ Lines D and F. The resulting trends

suggest that the major fracture system is approximately

parallel to bedrock - ltrike. For example, the anomaly

identified below‘stationslls_through 18 on Line C correlates

well, both in depth ‘and attitude, with the low resistivity
zones observed beneeth etations 30 and 35 on Line D,
Additional eVidence‘of this fracture trace is the presence of
a small ravine in the western valley wall which falls in line

with the trend established by the correlation of these two

anomalies.

This trend iS“repeated when correlating the ahomalies
beiow stations 44‘thrOugh%47, 51 through 56, and 59 through
66 on Line C with those observed below stations 63 through
65, 58 through 70 a&d‘ 73 ‘through 75 on Line D. By
extrapolating the orientation established by * ~» correlation
between these two groﬁés bt -anomalies, the inferred anomaly
identified on Line F is intersected, suggesting that flulds

have migrated to the west beyond Rivermont Acres.

:C-34
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The dipole-diﬁole tre?e:Se perfo}med along Line E adid
not identify any obvious low resistivity anomalies that could
be correlated with other identified features, but did detect
two apparent 1ithclegieﬁgghééets. If the ravine in which
Line E is located is fracture controlled, it does not appear
as though this specific f;aeﬁure trace is transporting large

quantities of pianterelated fluids.

Though the major fracture systems appear to be nearly
parallel to bedrock strike, correlation between specific
anomalies could yleld an §rientation that varies from this
trend. Such an orientaﬁieh‘could reflect the presence of a
secondary fracture systenm, as commeonly forms at angles of 30
to 45 degrees to the;.primary stress direction 1in

deformational environments

ARIDEWE Y
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7.0 SUMMARY
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BT —

Generally, 'l:he*i.:hé'T diﬁdlé-dipole' resistiQityr surveys
that were performed iﬁfiﬁé?ﬁieinity.of the Avtex facility
were successful in identit&ing_the major fracture features in
the Martinsburg Formation '‘that are responsible for the
migration ‘of fluids "tr&h%j#éheath the site. Correlation
between low resistivity an;;alies that.were obséfved élong
Lines ¢ and D suégeéfj'the presence of a m&jor
northeast-southwest trending fracture zone thét ‘nearly
parallels bedrock strike ‘and’passes predominantly beneath the
#4 Sulphate Basin. A less distinctive anomaly located near

‘the'center of Line F suggééﬁghthat fluid originating beneath

e,

the basins ha- migrated beyond Rivermont Acres to the west
along this trend. Due  to topograph{c and cultural

restrictions, optimal co@eraée could not be cobtained in this

Furthér'to'thefnortﬁﬁ5'iﬁilar anomalies on Linés C and D
indicate the presence 6f & second fracture zone. This
lineament appears to ‘bé'‘less 'extensive, but is sh&rply
defined. It passes direqfiyﬁﬁénéath the #1'Su1phété Basin
and also exhibits a généf&lfhorthéast—éouthwesﬁ ofientéﬁion

that is parallel to the msjégﬁffactureVSYStem to the south,

T N L n
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The results of a dipole-dipole traverse conducted along
the narth edge of the old landfill area (Line A) suggest that
the degraded ground water in the vicinity of the traverse
line may be originating predominantly from the #5 Cell, and
to some extent from the #4 Cell. Also observed along Line A
is an apparent lithologic contact. The precise location of
the contact is uncertain, but is believed to be between.about

stations 14 and 19.

Dipole-dipole Line E was performed in a narrow ravine
that was believed to be fracture controlled. Though no
distinct anomalies were observed that could clearly be
attributed to major fluid-filled fracturs zones, two changes -’

in 1lithology appear to occur over the 1length of this

transect.

Where anomalous areas were identified by these surveys,
the resistivity contrast was not as great as was anticipateq,
given the extremely high specific conductance of the fluids
retained in the various basins at the facility. Resistivity-
values within the anomalous areas were generally two to five
times lower than surrounding values. This relatively subtle
contrast 1is attributed to several factors. As degraded
fluids move in the subsurface they become mixed with
unaffected ground-water, resulting in a lowering ol the

overall .conductivity with distance from the source area. -/

C-39



./

GERAGHTY & MILLER. INC.

overall conductivity with diétance from the source area.
Also, since the -porosiﬁy of a bedrock fracture would
generally be small compafxl fo the total volume o©of material
contributing'to any given resistivity wvalue, the resulting

apparent' resistivity value may tend to be greater than

expected.

In addition, the dip of the bedrock strata in the survey
area is nearly vertical. Because the dipole-dipole traverse
lines were oriented at a verf high angle to bedrock strike,
the apparent resistivity vﬁlues obtained may represent the
tr&nsverse resistance of'tﬁe bedrock strata, rather.than the
iongitudinal resistance; which 1is commonly obtained by
surface resistivity surveys. :Since the transverse resistance
is normally greater than thé longitudinal resistance, this
may contribute to the reduced resistivity contrast between

anomalous zones and background areas,

Given the a-spacing that was required to provide
adequate anomaly resolutioﬁ (i.e., 50 feet), the depth of
investigation of these Survays was on the order of 80-100
feet. Many of the anomalous features identified in the

pseudosections appeared to extend beyond this depth.

. C-40
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APPENDIX A

DIPOLE-DIPOLE RESISTIVITY FIELD DATA SHEETS
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GERAGHTY & MILLER. INC.

PZ - WELL SERIES
BORING LOGS

ARIO2499



AR GERAGHTY
AP MILLER, INC.

Ground- Wuater Consultants.

SAMPLE/CO :LOG

Borinngell.__?._Z_-_LProjectho MOG?BFRG Page 1l ot 1
Eggaﬁon Avtex Flbers, Front Royal 2{‘;};’,;% 6/17/87 gnollr!\gmed 6/22/87
' Type of Sample/ . .
Total Depth Drilled __35__feet  Hole Diameter % inches CoringDevice __Alr cuttings
Length and Diameter ‘ : ‘ , .
of Coring Device _ i SamplingInterval ___2' to 5' (et
Land-SurfaceElev. ______ feet " [ Surveyed  OEstimated  Datum
Driling FluidUsed ______None S Dnlhng Mathod____ Air rotary
Criling
Contractor _Pifms.y_hf.a_n_ii.&_;uing_ﬁm,__._ Driller .B_r." AdamsHelper Bryan Krause
Prepared - o , H.  aer Hammer
By J. Moore SO Waeight_ Drop inches
Sampls/Cors Depth TimesHydraulc | '
(feet below land surtace) Prossure or _
ﬂmmry Blaws per §
F_mm To (oot} inches ‘ Sample/Core Deserintion
0 | 5 ) Sand, fine to medium, silt, and organics, dark
brown, damp.
5 10! Same
11! l¢’ Shale, da‘r‘:k grey lime nudstone, wet
;'_
le' 18' _ Shale, fractured lime mudstone, SeCOndaY‘y
mlnerals (calc:.te), fxlllng fractur.es, dark
qrey, wet
b e e e e e . - s e e ._-_...*
A i R S . L ]
18" 23" T In.mo- mudstone, mass:.ve, medlum grey
bmee e O [V, JE U — JORE
!
'; I. - e e - —— —_— U —
23' - 28 Same ‘
128! 33! Same to frj.able, weathered sha'Le
S | ol St et _.”_.,*A_R _l_.a S e e e
133 35' . i Samn —256_6 '
b ! o J s B e ST e+ e e § - —
L S SRS T SR N S e e e e e _— e
| | o
i i
SR e e BT P — - _— ]
! ;
. S N S B e S
| ;
| l




I

AR GERAGHTY
AV \MILLER.INC.

@(ﬂu:m 1-Water Consultants

SAMPLE/CORE LOG o,
Boring/Well _PZ-2 __ Project/No. M0679FR6 Page_ 1 ot 1 _
Site Driling Driliin
Location _Avtex Fibers, Front Royal _ Started Completed__6/23/87
Type of Sample/
Total Depth Drilled _16.Q feet  Hois Diametar _4 inches Coy%?wgDewcg Alr Cuttings
Length and Diameter
of Coring Device Sampiingintarval _2"' to 5' feet
Land-Surface Elev. tet (OSurveyed OEstimated  Datum . ;
Drilting Fluid Used _ Drilling Method_ALlr Rotary
Orilling \ ,
Contractor Penn Drilling Driller Adams Helper Krause
Prepared Hammer Hammer
By J. Moore Waeight Drop —inches
Sample/Core Depth TimeMydeaulic
(feet below lang su:face) Core Proasuie of
Recovery Bz per 8
From Tn {teet) inchas o L Sanplemara Dexorintion
0 5 $ilt, some sand fine to medium, and orqamlcs,l
: = R
i ; dark brown, damp
1 — b —— .- - — e e — _,ﬂ
] 5'* [ 10" Silt, little sand, fine, and organics, dark
%____._ — [ U -
| brown, very moist
5 .
. 10! 12 Shale, lime mudstone, dark grey, wet
[V U S, ——— i e e s e & it i o = i e e e s - R
; i
- S B e e e e e o
412" ! 16" Shale, lime rudstone, frlable, green’ =h grey, |
o trmm e ___.L_...____.L,.‘__,__._._..ﬁ._._g.._‘_. it e e e e et e+ 2o e e e e e e e e 2 e e e e
{ { .
i ; ] 11tt1€= ca1f'1,te voxd filling, wet
U QPR PO RN W N [ —— et e i — -
! )
_— _i — -JL_'. e s —— e — - —_— S
; !
Lo SR R RO e e e - .
L
[---- ‘7?-7—‘. — - ey — — - — ——— -
i !
|,_... - b ARV N S —— e S
b RRIO250)
! [ !
! i
ko . - L. S W — - S, e e e et -
! %
A U AU S S |
S e ;
’ i
! !




AT GERAGHTY
A7 MILLER.INC.

Uround-Water Consultants

' SAMPLE/CORE LOG

Boring/Well . P2=3 Project/No. _ MO679FR6 Page l _ of 1

Site . , - LS Drill Drilti

Location _Avtex Fibers, Front- Royal sw'{;% cor?u%eted 6/23/87
= L Type of Sample/ '

Total Depth Drilled __18 " feet
Length and Diameter

Coring Device

Hole Diameter 2“4 ___ inches

Sampling Interval COntinuous feet

of Caring Device
Land-SurfaceElev. _______feet ~ ClSurveyed ' ‘TEstimated Datum
Drifling Fluid Used _None e Driling Method__Aix Rotary
Drillin '
COFIUE?CIOF ——Penn Drilling Driller _Adams Helper __Krause
Prepared : Hammer Hammer
By J. Maore Weight__ Drop inches
Sample/Tors Depth TimeMydraulic

(feet be:low iand surface} Core Pressurs or

fecoiery  Blows per d
From To (teet) inches Sample/Core Cascription

—- . I — LT ] T ) -

0ti 5° L sand, finé to course, some silt and organics,

}l 'l medium brown, moist
! X : -

5' 6! Samé,f dai‘k brown to black, wet (weathered
pedrock)

) 6'51 8’ Sha_le';'iimé madstone, fissil, dark grey
f.. _ L.T._ “““““ T B - st —— — ——
i }

s e T P E, - S J— —_——
} 8' 13! Sa
S s me |
i |
[ 1_..,_.

13" 18! Same
i E )

S - — R
U SRR SRR S R L i — ) e
! ! ’ : .

‘ % L
‘, [ . TR P : e e e e et e aems e PR
| Ty
l.. - JRY S A U T — -

I ARlIO2502
{ T ‘ . - e e
i |
‘ o ‘. - e e e e s e e _ -

| 5 E-4 ~

| -l SRR b S VU S S S
t :

| i

Air Rotary Cuttings



AWL,L‘R AGHTY

AV \NILLER. INC.
W Ground-Hater Consultanis

| SAMPLE/CORE LOG v
Boring/Well _P2=4 Project/No. __MO679FRE Page .l ot} -
Site Drilling Dnllm?
Location __Avtex Fibers, Front Royal Stated : eted ___6/25/87. .

Type of Sampla/
Totat Depth Drilled _31.5feet  Hole Diameter _4____ inches CoringDevice _Air cuttings.

Length and Diameter

of Coring Device Sampling Interval_ continuous feet
Land-Surface Elev. —feet  OSurveyed  (Estimated  Datum

Drilting Fiuid Used __None Drilling Method__Air Rotary _
Drittin

Contrgctor Penn Nrilling Dciler _Adams __ Helpor __Krause .
Prepared Hammar Hammer

By J. Moare Weight_ Drop inches
Sampie T.ore Depth Timefydraultic

(teet beko ~ land suface)  Core Prassure or
Recorery Blows per 8

From To faet) inches SampleKare Description
e e e ———
;0 5 Sane, medium to coarse, light brown
| s —_—
i |
; S )
| 5' 10' ' Same, with c¢lay matrix, brown to light green [
[t.___.._i_,_ — e
______ . —— ——
l Rock at 10.5' |
;.. e e e e e e e e 1. e e e e e e e . g e i —_—
i. RSNSOI A bt e -
; lO’i 13 .8’ Shale, weathered, black to grey, abundant
- L_ [T A ———— y [ - o mn———n —_
I l! [ calcite .
‘...A,._ ; e ey e e —— - - b e e cmma e .
$l3.81 l?.F' ] Shale, grey, some calclte fllllng
[ W [ UUNDY VT, e ——— U
l
b R — ———e e e e — e e S _—
(17.2' 315 Same
Lo o — _
, i
r I [
I}- S ' b e ok — e e + —— e e e e 1 e e v
S S T N
: |
- - - L e e i e S e — e — -
1 e :
L — - e e e et g < e - i
i |
IE i * r !
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AZTGERAGHTY
AV MILLER. INC.

Ground-Water Consultants

' SAMPLE/CORE LOG

Boring/Woell _,?_z__s_ Project/No. MOET9FRS L Page_1 _ of 1

Site : Drilling ~ ¢+ Drillin i

Location Mw_xal_. Started ?eted ~6/30/87
Type of Sample/

Total Depth Drilled 25,5 feet Hole Diameter __4,..“ inches Coring Device _..Au_cuttj_nqa
Length and Diameter

Shale, grey, 0w caloite £illing

W_!L ,,,,,,,, Itr o SR U
10.6'!25.5-L' SQK AL £114 ]

of Coring Device C s Sampling Interval_ continnans feet
Land-SurfaceElev. ______ feet ClSurveyed ClEstmated  Datum _
Drilling Fluid Used _None L et ' _ Drilling Method_ALr rotary
ggﬁ‘\‘l?gctor Penn Drilling .. ~ . ... Driller __Adams Helper _Krause
Prepared. ' Hammac ‘Hammer
By J. Moore M Weight__ Drop. inches
Shp!eMm Depth _ TimeMyAmalls | - .
(feet beiuw land surtace) _ Core Pressure o : E
Recovery  Blowx per § . _ :
From To {leet) inches - S Samote/Lore Dexcription
L0 st Topsoil to silty clay, wet |
5¢ 17.5¢ Silty clay, wet .
17.5'|10.6! | Bedrock - shale, weathered, black to grey,
ko - - -
i | calcite veins o ]

Y T

S N L

f | |

- 4 e e e _

|

S e .

S FE

1. R U S e e — e =

1 | g 5 rw b

S . ARIQ25g4 oo

AR SN SR S

L ! I; S T KUl S, SO e e e e o e o

| | | |
P e g e e — -



AP GERAGHTY
45? * NMILLER.INC.

(I’JIH.' 1-Water Consuitants ’
SAMPLE/CORE LOG J
Boring/Well_PZ=6__Project/No. _ MO679FR6 Page_ 1 ot __1

Site Drifling Drillin
Location __Anhex_EJ.ber_s+_E:cnnI._ Royal  Started Compieted ___6/30/87

Type of Sample/
Total Depth Driled __ 23 _feet  Hole Diametar __4 ___inches CoringDevice __Alr cuttings

Length and Diameter .
of Coring Device . Sampling Interval_continuous feet

Land-SurfaceElev.________ feet [OSurveyed O Estimated  Datum

Drilling 14 Used ___NOne Drilling Method_A1r_rotary
Drilling sy s : ‘
Contractor Penn Drilling Dritler __Adams Helper __Krau-n
Prepared Hammer Hammer
By J. Moore _ Weight_ Drop______inches
Sample/Core Dagth TimaMwdraullc
{fe=t below land surface) g‘r:um o;
A .
From To mﬁ i:‘ch: Sampleom Descripton
0 5! Silt, some sand and gravel, medium to coarse,
— e e b— - SRR
| dark brown, organics, damp
o B
S ) ; . ™
! 5¢ 8 S§ilt, some sand, medium, organics, some
- —
! friable lime mudstone, moist
}
. 8' 12" Lime mudstone, somp wea \.herlng, llqht to
,_ . ‘__,v‘i. PR [ IO SE - e e s —— R
T dark grey
o
- -k JS . I PR . e e e e e
E l
co 12, 17‘ lee mudstone, frlab‘le, f].SSll, dark grey,
' L some weathering
17 23 Same
il- !t bom e bt e e e R T — i ————— i |t i AT rn = —_ J— PRI —— e
: |
- i s - —_— L ——— ——— e e e e e e e e o aamt e A
rw | e e e e e
| s
E&-—- - l . - "tf- .'l S [ A — _.___A.B_an SOSH._— it o i )t A < rmem m—— e e
-
- IS |} P - — _— E" 7.__ - PR - —_ _— -
t

|

. T S T I e -

| |




AT GERAGHTY
¥« MILLER. INC.

Ground-Barer Consultanis o

- SAMPLE/CORE LOG

Boring/Well _P2=7__ Project/No. _MO679FR6 Page_ 1 ot 1
Site , _ . e Driling Drillin ,

Location _Avtex Fibers - Front Royal _Started Completed ___7/2/87

\ e Type of Sample/ _ )
Tota! Depth Drilled __ 23 feet . Hole Diameter ________ inches Cﬁ@ Devicg Alr cuttings

Length and Diameter L
of Coring Device . NP Sampling Interval CONE1NVOUS teet
—.feet O Surveyed [ Estimated - Datum - |

Drilling Fluid Used __NONe ‘ Driling Method_"1X_Totary

Drilling . . o '
Contractor _Penn Drilling e Drifler __Adams

Land—_Surface Elev.

-Helper Krause .

Prepared L Hammer = Hammer :
By ___J. Moore Weight__ Drop inches

SamptaTore Depth TinaHydcaulis
(teet belaw land surtace) Core Prassut or
- Recovery  Blows per 6 - :
From To fest) inches e ) Samptaors Description

0i 5" sand, fine to coarse, and silt, medium brown,

s i e e e« e e

damp "t 7

T| 4"
i

5% 10Y - Same

i o
o
[
-

Shale, dark grey, weathered

‘,._WHF__A_
|

B D
|

SR R W . e
|

11y 13! Shale, lime mudstone, dark grey, weathered

L0 _

i '13'3 18’ | Shale, 'iime mudstone, grey, weathered, some

calcite:fllling

R U S JRS— a— — [P e

i
i
v

S S A R e e

18 " 23’ Same

e . !. o b e e e ~ T T T
|

AU N S S S - . e

‘ S SR A hR ‘13‘25%-—‘_“"*— o

i-- . [; L. b e e e m— e s i i e — e X e e e Amm—m r——— + e n

' i




ATY GERAGHTY
MY MILLER. INC.

mﬂmun.ﬁ W uter Consultants

SAMPLE/CORE LOG </
Boring/Well _PZ=8 _Project/No. ___M0679FR6 Page__1 of_1
Site _ ) Drilling Orillin :
Location Avtex Fibers - Front Royal __ Started comp?eted 7/7/87
Type of Sample/

Total Depth Drilled 18 feet  Hole Diameter __ 4 inches Coring Device Air cuttings
Length and Diametar

of Coring Device Sampling Interval CONtiNUOUS (et
Land-SurfaceElev. ___ ___ feet [JSurveyed [JEstimated Datum

Drilling Fluid Used None Drilling Method_A1r rotary
82:'1itr:§ctor Penn Drilling Drilier Adams .. Krause
g;epared J. Moore maén;r’?ter B?orgmar inches
Sampia/Core Depth TimaHydroulle |

(feet beluw land gurtscs)  Core Pressure of
Rectvery  Blows per 6 :
From To {leet) inches SamplaCore Descripticn

i_ Oi 5° silt, sand, medium to coarse, and organics,
Li 1 N medium red brown, damp
i
o _ ~ -\
L 5° 8’ Same to dark grey friabhle, lime mudstone,
! 7 moist-wet
‘!,, - U S _— e
8'! 13 Lime mudstone, fissil, dark grey, wet
! 13'i 18! Lime mudstone fissil, dark grey, wet
SR R R ; —— e e e e e
h 1
i S - e
L _ R e
_—
r - ‘.__ ettt v ke b 2+ —— e <! A <2 A e e e — R ——— — —_— —————
' |
!. —,i— - - S — e rm ¢ e i [N
I N AR102507 o U
: i | |
!I- ?.‘—- —_ — s o e ——— ———— — —a war——
' i
t ‘ A -~ s e
!
. 1 L ——— - S — - i
! H




A GERAGHTY
AV MILLER. INC.

@Qmmrd- Warer Consultanis

i
U - SAMPLE/CORE LOG _
Boring/Welt __PZ=9 Project/No. MO6T79FRE Page __1 of 1
Site . R Drilli . ‘
Locaton _Avtex Fibers - Front Royal - Started mg?mw 7/7/87
Type of Sample/ |

Total Depth Drilled ____28_ feet

Hole Diamater _ 4 _inches CoringDevice _ Air cuttings

Length and Diameter .

of Caring Device _ Sampling Interval_CONtinuous (et
Land-Surface Elev. feet OSurveyed [Estmated  Datum '
Drilling Fluid Used __NOne ' Drilling Methog_A1T_Fotary
gg::,t?gctor . Penn Drilling Driller Adams Helpar Krause
Prepared Hammer Hammer
By J. Moore Weight Drop inches
SamplaCors Depth TimaMytraulic
(feet beiow |and surtace)  Core Pressura or
Recovery  Blows per &
From fg feet) inches Sanplaors Description
i_“ 0 | 51 Silt, gs'a'nd,;:medium to coarse, and organics,
medium brown, damp
\J 5¢ 8' Same_ﬂto_;dark grey friable lime mudstone,
mois‘t-_wet :
P A —_
]
L_ g 13 Lime mudstone, dark grey to medium grey, wet
e e T e . . SRR
| a
‘L. P .,_EL e mim amp e e : - . ‘ ——
1 13 18! Same, some wzathering
r"ﬁ"__?'“'"__"‘ ot o § - — —
| 1
| .
i Il - e e s e o e ]
i 18 28" Sa o
|- gl
I r N S - - e e i
l
e e e e e
| ‘ .
—— l SN R W A_E ‘—Q : e e e
1 ) RSV S - e — _,...;._ :._;._... ._2.5&.&._.__,_“* i — e
oo - e _— ~} - - e e e e m s - et - a— n
{, !
| |
. 4. e e
}




ABY GERAGHTY
AV MILLER, INC.

wtin)!m.{- Water Consuleanis

SAMPLE/CORE LOG -\_/

Boring/Well _.PZ~10Project/No. ___MQ679FR6 ﬁage 1 of __3

Site . : Drilling Drillin

Location _Avtex Fibers = Front Royal _ Started Completed __7/30/87
Type of Sample/

Total Depth Drilled __22. 5 feet
Length and Diamgter

Hole Diameter

__4_ inches CoringDevice ___Air cuttings .

ot Coring Device Sampling Interval continuous feet
Land-Surface Elev. foet O Surveyed O Estimated Datum
Drilling Fluid Used __None Drilling Method _ALlYr rotary o
Drifling o '
Contractor __Penn Drilling Oriller __ Adams  _Helper __Krause __
Prepared Hammer Hammer
By J. Moore Waeight. Drop inches
Samp!i»/Tore Degth TimeMydrovlic
{teet below land surface) Core Pressure gr
Recovery B perb
From Te (feet) [ ] Sampte/Core Descrintion
LA P ;
.0 5 Silt _and sand, medi  to coarse, organig¢s, . __|
‘ ;
R R medium red brown, damp N
: ,
N —
| 5" 9 3 Same to dark grey weathered limestone, damp . |
1.
lL_.__ — o — —— - — e ——
Lh 3' 113" B Lime mudstone, dark grey _ ]
[ ——m? L - — - [N, — R ———— e .
l3ti2z.eg Lime mudstone fissil, dark grey, web . __ .
| .
.
T B
S S e ]
| ;‘
L I R I
| i
! - __.I-. S S § . e e e e e e
T |
b ;_ - U S _.__...._.___.-._A R._’.GZ sgg e e e e N
\ N T U
' '
: |
: ] — I _ o
; . !
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AT GERAGHTY

AV MILLER, INC.
.’br«)uni Water Consulrants S s
- o SANMTLE/CORE LOG
Boring/Well_P2~11 project/No. __MOE79IFRE Page 1 _of 1
Site , - o
Location _Avtex Fibers - Front ._R_cg_y_gl g{‘;ﬁ;‘;% Dnllm?ewd 7/30/87
Type of Sample/

Total Depth Drilled __80. 5 feet

Length and Diameter
of Coring Device

Hole Diameter ___4___inches Coring Device Air cuttings

Sampling interval CORLINUOUS foq

[ Surveyed

Land-Surface Elev. foet [ Estimated  Datum
Dritling Fluid Used __None Drilling Meinod_Alx. _Rotary
Drillin '
COm,&'cto, Penn Drilling Driller __Adams Helpar Krause
Prepared Hammer Hammer
By Wesselman Woeight_ Drop inches
Sample/Core Depth TimeMydrauile
(feel bekow 1and surfacs) Pressurs or
Rmrv Blows par B
L from 12 . fTeet) inches SampleXore Deserigtion
09 Silty sand with dobbles; light brown to grey,
i { Lo
L wet.
9" 13! Lime mudstone, dark grey to medium grey, wet
13'1 18" Same, ‘sdme weathering' o
18" 28! Same L _
[__281‘" 334y 0 Same, little H 20 yield for section }
'L_33‘f S50 Same, frequent zones of calcite filling
i___ se', 77 | Lime:,'ton« llght grey to dark grey, den_w_o_m____
I» '[ 1 no fractures, no ground water
7"1'!1_ 80_:]5' Lime mudqtone, dark qrey, calcite veins,
A S i OO
J f ground water ~5 gpm
: f L C e e e e e
; !
]
L R S e e e en e e e
; -
|
| AR ! 025 I 0
I.._‘ ‘i . SO S S S S -
L
‘ : | | '
1 i _ - e
z : :
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AB GERAGHTY
TN FRLUINCG.

tirgund-Wurer Consultants

SAMPLE/CORE LOG
Boring/Well _MW-9 _ Project/No. ___MO679FR6 Page_1 _ of 3
Site Drilling Drillin
Location _Avtex Fibers - F:ont Rova.l Started ‘ p?esed__uzzgaz__
Type of Sampie/

Totat Depth Dritled ____45__ feet Hoie Dlameler .4 inches CoringDevice _Split spoon

Length and Diameter " cii .
of Coring Device 18" spoon '_"j Sampling Interval Continuous feet

Land-SurfaceElev.___._____ feet O Surveyéd 0 Estimated  Datum

Drilling Fluid Used ___None Driling Method___Auger
Drilling

Contractor Penn Drilling Drilier _Adams Helper __Krause
Prepared ‘ o Hammer Hammer
By J. Moore S Weight Drop inches
Samp!e/Care Dapth TimeMydrautic '
(teet below land suitaca) Core Pressiure or e _
Racovery  Dlows per 8 P TR i
From . To {floet} inches LT R - . Sampie/Cors Desedption
P [ e
L l 0: 1.5} b-3-4 8ilt, c¢lay, some sand, fine to medium, mottlQ
_ E light. grey and medium brown, dry
1.5F 3.0 %-'10-9' Same, some coarse gravel, red brown, dry
r_.,“._ —_— N . . =. . . ]
| 3.0 5.0/ B-3-5-5] Silt, gggﬁ_e‘clay, some sand, medium, vyellow
; brown to red brown, red and grey stringers,
- 7
! 5.0/ 7.5¢ -4-3-3| silt, gome clay, sand medium to fine, mottled,
5 ‘ medium abrown to olwe, odor, damp ]
2, . R
[ o
i 7.5! IO.P' f-6-8-4 Clay, 5111: and sand fine to medlum, some
T ‘ : ‘. gravel, COatz‘se, sllghtly coheblve, medium |
e :_.,,_....__ RN N ,m__..._T N ——
- [ brown, ﬂamp o ) .
|
L——.. Il S pe I A | e -__ [N, et i e
10 0‘ 12_..—5‘ ~4-3-4 Clay_ ané si) t}25dl’1\1 fine to coacse, ~medium
\ IE ' 1 brown to b'lac.:(, damp, slightly cohequ_e_!m o
| '. 'i - |
AR S U S i
: i i




ATFGERAGHTY
A \ILLER. INC.

Ground- Water Consultants

SAMPLE/CORE LOG (Cont.d)

Boring/Well _, MW=9_ Page__2 _ of_3 _
Prepared By
Sample/Core O-nth TimeMydraulic
(feet below land suiface) Cors Preasure or
Recovery Blows per &
From To (feet) inches Sampla/Core Description
12.5' 15.0' 1-2-2-1 Same, moist
15.0' 17.5" 1-1-3-3 Same, saturated
17.5' 20.0° 2-4-6-6 Same, mottled, light grey to red
brown, saturated s
o/
20.0" 22.5' 1-3-4-4 Same
22.5' {1 25.0' 2-4-7-6 | silt, clay, and sand, fine to
N I B medium, redish brown, saturated

25.0' | 27.5°

-

Silt, clay, sand and gravel, fine

to coarse, medium brown to black,

b saturated -

__Silt and clay, some sand and grave

| _fino to medium, dark greenish blacy,

wet, &ﬂqu.zs_l_s_ e

| 27.5'_| 30.0° 5-5:6-10
B-15

v




ABYGERAGHTY

© MAAWE MILLER,INC.
v @! C:undg 'a:[; Consultants

SAMPLE/CORE LOG (Cont.d)
Boring/Well __ MW=-9 S | Page_ 3 _of_3

Prepared By

Sample/Core Depth, Time!Hydﬁullc

{teet below land surface) Core . Presaure or
From To m?w Bbhw:nﬁr - Sample/Core Description
30.0'| 32.5° 1-3-5-6 | Same
32.5'| 35.0' ' 2-3-6~10| Same to silt and clay, some sand
.. and gravel, fine to coarse, cohesive,
= . o1 medium brov;'n with oliv? mottle,
| moist
35.0! 37.5° 4-20~-20-P1 Silt and clay, some sand and
e ‘gravel, fine to coarsel_fo‘nesiv';,
o medium brown with olive mottle, .__-
8 | ) L _‘_I_Eoist ]
e PR S - S
37.5° 40.0' 11-21-12-12 silt and Sand, fine to coarse,
| S little gravel, dark red;_?.{?f”f‘_’__w__-,
. | mbist, cohesive
AN S  —— e e e e o
.40.0% 42.57)  _ ]3715-21-15  Same e
s w0 BARUIRETRL oo sand, metion, red neoud
~ oL L [ andmey,wer
L Fl-1h




P W sround. Bater Consuliants

./

ATP GERAGHTY
AV« MILLER, INC.

SAMPLE/CORE LOG

Boring/Well _MW-10_Project/No. M06 7 9F R6 _Page___ 1 of____3
Site Drilling Drillin
Location Avtex Fibers - Front RQ £ l‘ Started Completed 7/22[37

: Type of Sample/

Total Depth Driled _53.5 feet  Hole D:ameter ___4_,_ inches CoringDevice _Split spoon. _ .

Length and Diameter ,
of Coring Device 18" spoon

— Sampiing Interval _continuous. feet
Land-SurfaceElev._______feet O Surveyed ~ C1Estimated  Datum

Drilling Fluid Used None A _ Drilling . ;thod___auger

Drilling P ,
Contractor ___Penn Drilling Driler__Adams ___ Melper__Krause _
Prepared o Hammer Hammer

By J. Moore Weight Drop inches
Sample/Cory Depth TimaMHydraullc

(feet below land surtace)  Care  ~ Presaure or
Rocuvery  Blows per 6

From To (leet) ches Sampis/Care Description L
L 0 I 2.5 0-12-14 Silt, sand, gravel and organics, fine to coarse,
v medium’ brown, dry
2.$g 5.0 4-4-5-5] Silt; lgyh mottled grey and red brown,
soft;*ébhésive, damp ]

. I ] . - -
PS5, 7.5 -1-3-4} Silt and sand, fine to medium, little gravel,____
L_ coarse}"medium brown, damp
e - ,
!... —— o — —
’ - . o _

-L_‘I.S 10 0 ‘Bb~5-6-41 Silt ¢ j_and, some gravel, f1ne tg_r_n_e:c_l_lum,__
[_ cohes’ u dark red brown, damp
| ; |
| 10.0, 12,5
b e et .i;_. - - 7 - ——m e
l_12‘.5‘; 15.0: -6-4-6 Sa.lt, some_ clay, some sand and gravel, f:me
7 L | n, dark red brown, dany cAB4025] 5
L - ‘ 1 ol _ e e e e e e e
]15 0 17 5

‘clay, darker brnwn




A GERAGHTY |
M MILLER.INC. o

Ground- Water Consultants

SAMPLE/CORE L 3 (Cont.d)
Boring/Well ___ M#-10 Page_2  of_3

Prepéred By

Sample/Care Depth Time/Hydrautic
(teet below land surface) Cors Preasure or
Recovery Blows per 6
From To (foet) inches Sample/Core Description
17.5 20.0' 1~3-3-5 Same with black stringers
20.0° 22.5 3-4-7-6 Same
22.5' 25.0! 5-5-9-7 Silt and clay, light grey to red
brown, some fine sand, trace mica,
N/
L damp
25.0' 27.5" 5-4-7-4 Same, light brown and grey to
medium brown
| 27.5' | 30.0° 6-10-8-7| Silt and clay, little sand, fine
to medium, dark brown, damp,
o 3 cohesive
h"_"" S
_3_9_0_' 1 32 5 3-5-6-7 S__ame
| 32.5°" 35.0° Same, mottled light grey to dark
brown ]
N frowm _ ARIO2516 |
| _35.0' | 37.5' | |6-35-9 | Silty clay, olive, trace sand,’
oo | five, sose medium brown to hlack




ABY GERAGHTY

. MW MILLER, INC.
UW Gtr.;und- Water Consultants

-

' SAMPLE/CORE LOG (Cont.d)

Boring/Well __ MW-190 Page___3 _of__3
Prepared By . |
Samp)=/Core Depth ' Tln'beJHydnuIic
(teet below lund surtace) Core Prassure or
: Recovery Blows per §
From To (feey) Inches Sample Core Description
37.5' | 40.0°' ¥-7-10-1] Same
40,0' 42.5"' W-9-12-21 Clay and silt, medium to dark brown
| damp, cohesive -
42.5" 45.0' - {1-12-27-25 Silt, some sand and gravel, fine
\ | to coarse, medium red brown, moist,
. cohesive
| _45.0' | 47.5' 12-;0.7;5-17 Same
50.0' 2~-6-10-1p. Silt, saha and grav 1, mediumitq_J

L

_.coarse, medium grey to brown, wet




ARYGERAGHTY

AY:: MILLER.INC.

Ceroumlt- Warer Consultants

SAMPLE/CORE LOG Y,
Boring/Well _MW=11_ Project/No. M0679FR6 Page_ 1l ot 2
Site Drilling Drilfin
Location _Avtex Fibers - Front Royal _Started Corn ?eied -7/28/87
Type of Sample/

Total Depth Drilled __30  feet  Hole Diameter __4 inches Coring Device _Split spoon

Length and Diameter )
of CoringDevice ___ 18" spoon Sampling Interval €ONtinuous feet

Land-SurfaceElev. _______ feet O Surveyed O Estimated Datum

Drilling Fluid Used None . ; —. Drilling Method___Auger

Drilling

Contractor Penn Drilling Oriller __Adams Helper _Krause
Prepared Hamm.ar Hammer

By J. Maore Weight Drop inches
SamplcTore Depth TimeMydravlle

(feot below land suiface)  Core Pressure or .
Recovery  Blows pes §
From To {leet) inches Sample/Tore Descrigtion

. 0 1 2.5 1+12-12-10 Silt and sand, fine, some clay, medium browx],
l dry to damp
2.5 5.0 . §£-2-4-7| Clay, little silt, mottled red brown, light W,

grey and yellow brown, damp, cohesive

e e m——

HZ’.,?,L_-?_'5 b-9-11-12 Same, more silt )
L___'I_.__5+10 0 1-15—13-]3 Clay, some silt, medium red brown, lighE__
b L grey stringers, damp, cohesive .
I10 Oi 12.5 1L-4-11-13 - Same, stiff clay

—_——— —.— - - J— o e e

-: 12__.__{5_{_15.(} 10p-12-22-24 Very s Stlff clay, medium red brown, trace

s A i —— —— — - ——
! !
,

o light grey stringers =~ . .

15.0 17.5 4-12-2346 Same with some silt, black organic

b e e =

! : : inclusions

oo e s -— — —

: 17 5 20. OL 13-—21 21- kl Sand and s:.lt, fine to medlum, varLeqafed

| coarse, organics, unknown shee-t 111«:&@[_@;“

v {— —— e ] RO e et A ——— - ¢ i e 1
: ‘

'L ! o (red brown, buff, yellow brown, light grey
Ll [ara mrecn, moisteter e

. l _
LO -0 22 5L_ ,-‘7-14 24-:::5.- Silt and sand, fine, buff to sand and gravel,\r/
| o il .= [ telcloal A tugatu it

t_._

—hom—e b — o e
]
'

mOLc,t, wet'

e itk o

Lo i e b i e

E?O



AT ‘GERAGHTY

A« MILLER.INC.
uﬁ"crmmd- Water Consultants

-

SAMPLE/CORE LOG (Cont.d)

Boring/Well __MW-11 Page __2 _of_2
Prepared By . o
Sample/Core Depth ﬂmelﬂ?dn;iilc
(feet below land surface) Core Preasure or .
Recovery Blows per 8
From To {feet) inches Sampie/Core Description
22.5' | 25.0° 50/5" Same
25.0' | 27.5' 50/6" - | Same with maroon colored flakes
| of shale
27.5' | 30.0" 50/3" Lime mudstone, fissil, broken,

dark grey

e — e

ARI02519




ARY GERAGHTY

o/

Total Depth Drilled 13

Length and Diameter

feet

Type of Sample/

Hole Diameter 4 _inches Coring Device

Split spoon

MY« MILLER. INC.
¥ (round- Water Consultanis
SAMPLE/CORE LOG
Boring/Weil __MW-1 2 Project/No. MOAR79FRA Page 1 of__]
Eggation Avtex Fibers - Front Royal g{‘;‘,’{;% Dﬁ"m?eted_ 7/29/87 _

of Coring Device 18" spoon Sampling Interval continuous feet
Land-Surface Elev. feet O Surveyed (JEstimated  Datum
Drilling Fluid Used None Drilling Method_Auger
Drilling
Contractor _Penn Drilling Dritler _ Adams Helper _Krause
Prepared Hammer Hammer
By J. Moore Weight__ Drop inches
SampiafCore Depth TimaMHydraulic
{fest below land surtxe) Caore Pressure or
Recovery  Blows per §
From To fedt) inches Sample/Cors Description L
. 0 2.5 1-7-10-9 Silt, some sand, fine to medium, medium brownl
QL organic, dry I
! i
| _
| 2.5/5.0 /-40-5045 Stiff, friable clay and silt, dark reg;_i_:,_g_hh
[_ i brown, dry -
]
- - - L
5. 0! 7.5 2-18-27-450/5 Same e
| ‘
"l 7.5/10.0! -50/5 Silt, buff, some fine sand to shale at

o |
- i_ ol | 9.0 (dark black) . ... . ______ ____ _

I

T S

E??

N

| B A& 1028 ZO e N




GERAGHTY & MILLER.INC.
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VB - PIEZOMETER SERIES

BEDROCK CORE LOGS

R

AR102521
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‘é@'ut'R AGHTY
 MILLERINC.
@’o rountd- Water Consultants

SAMPLE/CORE LOG \f’
Boring/Well_VB~1 _ Project/No. __ MO679FR6 Page_1 o
Site Drillin “Drilli
Location _Avtex — Viscose Basin ) Starte% 8/31/87 o m?eted 8/31/87
Type of Sam.laf

Total Depth Drittled __ 10 _feet  Hole Diameter __ 3 ___inches CoringDevice _ NX coring .
Ler " and Diameter

of Caring Device 10 ft. Sampling Interval continuous _ feet
Land-SurfaceElev. ____ ___ _ feet  [ISurveyed (OEstimated  Datum
Drifling Fluid Used ___City water Dritling Method Nx
Drilting
Contractor __Pennsylvania Dri'1ing Campany Oriller _Adams Halper _Krause
Prepared Hammer Hammer
By M. Gaudette Weight Drop inches
Sampls/Core Depth TimeMydraulic '
(feet below land suiface)  Core Pressure or
Recovery Biows per §
From To {feet) inches Sample/Core Descrigtion
- P [ H
- 26 8 j' 10 | mudstone, fine grain, light brown to tan, iron staining |
T S
5 i IL present, small fractures present particularly at
L ; between 27.5' and 28', fracture orientation 45%t0 50°
]
L . ,_,.T ¢ ———— —
= 28iL 29 mudstone, tan to light grey, fine grain.
i
22_L 36 mudstone, light qrey, fine grain, rust stained fr
| 30" to 33' 10".
e } —_ e
!
| SUPR - 1 [P U P - - —_ P ——
; Unconfomu,t:l.e  present at 30' 4" (rrnﬂ::.Lone/s:.lstone
} contact) ; 32' (rm3clstone/511tstonc-), 32 s5', 33', ]
; i Vertical fractures appear to be prescnt: betwcen 3
! ! and 33': rock dlscoloratlon p}.t went, iron stamed at
* ; 32 .54, J
- he — PR - - [ — .
1 :
H !
R i — — —
1 H L
I S N ARl Q_ngz‘y
: : !
! i i
.L . . R SR § o e e e e e e e —_ e o e 1A i — P
5 | ,
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A GERAGHTY

AV MILLER.INC.
@bruurrm“'awr Consulrants o ‘ - ]
o SAMPLE/CORE LOG |
Boring/Well _VB=2__ Project/No. ____MO679FR6 Page__ 1 of 1
Site ‘ . C L Driflin © Drill
Location __Avtex - Viscose Basin 2 Stane% 8/11/87 Comn?eted 8/12/87

- ‘ . oE T of Sample/ o
Total Depth Driled _ 10 feet = Hole Diameter __3 ___inches Comg Device . NX Coring

Length and Diameter 10 £t

of Coring Device : . Sampling Interval Continuous  feet
Land-SurfaceElev. _______feet O Survéye& . OEstimated  Datum

Drilling Fluid Used ___City Water R Drilling Method __ Nx__

ggit?gctor Pennsylvania Drilling Ccmpany . Drilier Adams Helper Krause
o0 . auterto i -
Sampta/Core Depth TumeMydrautic | .

(luel heluw lang surlace) Core Presture or
Racovery Blows par &

From To (teet) inches - - Samplaors Description
.25 _35 35 '1 10 nudstone, fine grain, light to med grey, iron stained
! _| throughout some fracturing (pess vertical) in through-
‘[ out cgre, other small fractures present at 30', thin, |
- ~_|verticle calcite seams at 27.5' ard between 29' and 31'.
L mudstone/siltstone contact present between 27.5' o
' Lot . . .
; ( and 31'.
T —
i ! o
G
: : ; L
S — e e ]
! ? | o
|
SRR S S S _ e ]
f !
| bk b . | T . S S
O P A " RID2523 . .
o I . J
Lo — — ’,_ e - . - —_— - — i — - -
- ) ?— —; — s . —_— e Err——— —— —— [ ————— —_ oy o — e f— i * — — —
L i ) SR e e e e R




By GERAGHTY

A
A > MILLER. INC.
m’umam 1B oater Consuicants

SAMPLE/CORE LOG U

Boring/Well_VB=3 __ Project/No. MO479FR6 : Page_ 1 _of_1 ™
Site , Y Drilling Driliin
Location _Avtex - Viscose Basin 3 Started . 8/15/87 Comp?eted _B.LZQ/_BZM,

_ Type of Sample/
Total Depth Dritled ___ 10 __feet = Hole Diameter 3______ inches CoringDevice _NX Coring __
Length and Diameter _
of Coring Device 10 ft. Sampling Interval continuous
Land-SurfaceElev. ________ feet J Surveyad O Estimated Datum
Drilling Fluid Used City water Drilling Method___NX
Drillin . iq s '
Contrgctor Pennsylvania Drilling Company Drillar _Adams Helper Krause
Prepared Hammer Hammer
By M. Gaudette - Weight Drop inches
Sample/Com Depth TimaHydraullc

{teat Delow 1and surface)  Core Pressure of
Recivery  Biows per 6

Emm Te (feat) inches ‘ Sample/Cors Description
39 - 38 9 Core consists of fine grey mudstone with medium grained )
I material between 36 and 37.5'.
! i
| Thin calcite seams are present through the entire core.
“"“ T
L 7 Iron staining present at 37.3', 38.6' and 39'. ]
small 43° fractures present at 2%.7', 30.6', 31', 31.5" |
i D [ 32.2', 32.8', 33.4', 34', 35', 36.5', 37', 37.6', ard B
o | 38.3". | | ]
AR S - e ]
. i
[ e b - - 0V PR SRR -
i i _ )
- —?‘ T - —_—— - . - —_ e ———— —_
)
k- s _ —— e ———m e ——— —_
| :
i——-— i\- - - — — Y — - —— s
L ARTO2524
%— | S - _..e__L — e e o e o = e u
L P JR P —— v e A+ et e —_— . —_—— - —_ —_
S (S !
i E~26 i
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AR GERAGHTY
AV MILLER,INC.

Groumd-W arer Consultants

SAMPLE/CORE LOG

Boring/Well_Y2~7 ___Project/No. MOEI9FRE Pago_ 1  of 1
Site : .. Dritin Drilti

Location Avtex -~ Viscose Basin 7 . Starte% 9/1/87 comn?eted 9/1/87

‘ Type of Sample/

Total Depth Drilled __1Q___ feet  Hole Diameter _____1_“ inches Coring Device ') SR
Ltength and Diameter : .

“of Coring Device 10 f£t, : i Sampling Interval Continuous  feet
Land-SurfaceElev.______fest O Surveyed D Estim “»d  Datum

Drilling Fluid Used City water : Drilling Method ___Nx

Drilling

Contractor Bennsylszammnnllmm.__.____ Oriler _Adams . Helper__Krause
Prepared _ Hammer Hammer '
By M. Gaudette .. Weight Drop inches

Sample/Core Depth TimaMydraulic
{teet below land suiizce) A munrn; s

Fom o mw “acm R Sampa/tors Desoriptian

‘ 30'i\1 33! Madstone, .fine grained, lt. to medium brown, crunbly,

L Iron-stained seams present throughout, highly

?[ fractured throughout - most fractures arpear to be at

e = S . . .

| 45° angle - Major 45° fractures at J'7", 30'10", 31',

'i 37 -

- e | w
| 33'1 40" Mudstone, fine grained, med. to dark grey, iron stained
- : :

| throughout, small fractures present between 33 and 35 ftl,
i _ ‘ . N
i most appear to vary between 45° and 50° . Fractures

| RN VG SUS— .
0 at 33'4", 33'1lo“, 34', 34'5", 35'.

‘r_.__ (R URUURR S S — . - - —_— - e ———
b Betwoen 37" and 39.5', poss. fine grain siltstone/mid

, contact presont- vertlcal fracturmg also present

from 37’ to 39'




GERAGHTY & MILLER. INC.

P2-WELL SERIES
CONSTRUCTION DETAILS
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“RIVERBANK WELL CONSTRUCTION

DETAIL

PZ2-1

.
.

WELL

4" FLUSH-JOINT CASING, STAINLESS STEEL

Ll
=
5
-
z
w
1]
o
o
n
~
=
-
w
T2
L
O
w
o
>
(.

-‘2 10" AUGER HOLE

R P LT - — %
EPYAS ALY I
AR A Ny _-\anlj.

I YNNI

N3QHNBY3A0

_ FT. TOP OF BEDROCK

11.0

FT. BOTTOM OF CASING

18.0

: ‘}‘1’“ 375" OPEN BOREHOLE

Mo0uda8

M~
udy
W Od
a D
—m_ —
&
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Wi
-~
2
&g
-y N
™ o
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DETAIL

4

. 4

./ 5% BENTONITE
FT. TOP OF BEDROCK
AR102528

FT. BOTiOM OF CASING

o m—

TYPE X CEME!
0" AUGER HOLE

8" AIR ROTARY HOLE
12.5

4" FLUSH-JOINT CASING, STAINLESS STEEL
F-3

AR 162528 WELL DERTH

Dl RYAY LS
S0y A S
/ulu \l_m...r.\-lh \/»srh\f_hln

)‘1 3.75" OPEN BORCHOLE
16

P2-2

- RIVERBANK WELL CONSTRUCTION

L

WELL

™ 2N B S SN PR Sl
—\TH/!\I /-\l\\’\h-/-\t\l_l¢\a\h USRS S AT
DR A AL N W R PR A PR S wipe - -
BRI A Py O L LT o RN
- F] - -
s\—f—\l\\lv_\w\l \I/l\la_ \-I— [
i

H/\.\ LN INL RS L AR ' -2y
LN s.\lqllt q\..la (] ~o:—wp\ff.\/.l\__o\ Jd

2.92_FEET

A204dd38

N3quNgy3AC



.,

RIVERBANK WELL CONSTRUCTION

DETAIL

PZ=3 -

WELL

4" FLUSH-JOINT CASING,STAINLESS STEEL

TYPE X CEMENT / 5% BENTONITE

‘E'lo" AUGER HOLE

FT. TOP OF BEDROCK

7

BOTTOM OF CASING

FT

13.0

.'3.75" OPEN BOREHOLE

I

.

NDEPTH

i
E T

BRIGPS 29 FINAL WE

|
]

b

N3QUNEY3A0

Q LY DN L 2 Y
= ar.f_. ;\wlﬂ. ..VJIM..
"y ; A AT A am
7._.‘..,.\.3“ ~
. L aa&\w.,..w\wl_.wh.ru__g
: - LY A
a B PolA A PRSI E
Lo ’ - : \_
b
- "
i
L}
[T
—
v - = L e L e R A A I
-\/lnl\/—.\l\ N/n\ﬂ!_-/-\\l\\ olo\'\fa Ns .~ \.-_-lrdlfld‘d\ lt..'\ﬂ.h.
-.l\ -_\\I_—\ s\__lt/-\l\ -.l.t M\lfsl.l-\l\ll
- AN N P A N e T L AT A IRV
w AR D) fl-s Y EASAP NI Y BT LR L ~
W \_I-\l“ n../\.lal/a.ﬂsl—-\ol- —I\.ll~‘
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E

RIVERBANK WELL CONSTRUCTION

‘.

DETAIL

Pz-gwuum

4" FLUSH-JOINT CASING, STAINLESS STEEL

oy
(AN

TYPE X CEMENT / 5% BENTONITE

‘2 10" AUGER HOLE

NI FAYEIE
¥ VLIS Ther N )
H v\oul&\ I.L\l...l-\f.t\l
RPN AY MDA DI

[ Toadley
FEA}
AT~

H

v

FT. TOP OF BEDROCK

7.5

_13.0 _ FT. BOTTOM OF CASING

p

- 3.75" OPEN BOREHOLE

3505

t0&83 deLL oeptH

"
n

1]
LY

AR102531

WELL

m.u hY LA - LY

PN NN A N NN M = s e

AN NGNS AT
-

1.78FEET

{ Bl Y l).\/\ff\lf\l.l\\lo P -l/ ™ \ﬁA
-
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RIVERBANK WELL CONSTRUCTION

DETAIL

PZ-6

WELL

4" FLUSH-JOINT CASING, STAINLESS STEEL

TYPE T CEMENT / 5% BENTONITE

<

10" AUGER HOLE

TOP OF BEDROCK

—~8.0 . FT.

12.0  FY. BOTTOM OF CASING

h 3.75" OPEN BOREHOLE

23 AR

2.83FEET

Y

\41\.‘\1\0‘ bl A -~ A Py VF T Ry~

3 gl -1
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L]
-
1

NIQNNBY3IAO

-

oA LW I
A o Ias ~g
-4 1

-\

A Y S

N

/\;u._. ,I\_\tsm

n\\ —..ll ’

g o -
RATATA TN e

LN L2 ...J-).\l’-bl.\ll
W YAREAT LY A

A20HA39

0283 gent DEPTH

AR102532



'RIVERBANK WELL CONSTRUCTION

'DETAIL

PZ-7

.
(]

WELL

e,
g

4" FLUSH-JOINT CASING, STAINLESS STEEL

TYPE X CEMENT / 5% BENTONITE

10" AUGER HOLE

TOP OF BEDROCK

FT.

N3QUNBY3AO
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" RIVERBANK WELL CONSTRUCTION
DETAIL

WELL: ___Pz-8

" ; ]
T_r ™ 4 FLUSH-JOINT CASING, STAINLESS STEEL
2.98 "
.98 FEET e 3"
<.
N/
1\2\-1,\"\/-: ' o
J AR s TYPE X CEMENT / 5% BENTONITE
BT (Y & Tl 4
> l"\‘:‘\llq bW INALLE
ul AT ’\.-|> }ﬁt:}:"'—
Fat AP Y S TSR, "
% \’,“.'\\l: :T,-\* r \';.\"i;: 10" AUGER HOLE
= ke o™ L= :
@ \.it."'-\..") |:\ L'/\‘fl:"",\
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[N '4‘._\ \'I\’:\f\ /e ) "?\“;\
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TN GRS 2
Y P Yy
L5 Nt I
’ /e,
pLaltiedy 8" AIR ROTARY HOLE
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Pt ANTNY ~13.0 _ FT. BOTTOM OF CASING

BEDROCK

h 3.75" OPEN BOREHOLE

.......,J _18.0AR ‘.Q@zﬁ(}t;u_ DEPTH

F=9 AR102534



RIVERBANK WE' '. CONSTRUCTION

DE 1AIL

PZ2-9 -

+
[

WELL

4" FLUSH-JOINT CASING, STAINLESS STEEL
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- RIVERBANK WELL CONSTRUCTION

DETAIL

PZ-10

.
-

WELL

4" FLUSH-JOINT CASING, STAINLESS STEEL

TYPE X CEMENT / 5% BENTONITE

10" AUGER HOLE

—39.0_ . FT. TOP OF BEOROCK

8" AIR ROTARY HOLE

_13.0 _ FT. BOTTOM OF CASING

3.75" OPEN BOREHOLE

18.5_ Fr. FulkR pOR DGEH

|

FEET

~2.S

T 7 o

WIS

A -

e P

N3QHNA¥3A0

1Ny =N? -I-\a\l....__ M; ~

4204039

e
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RIVERBANK WELL CONSTRUCTION

DETAIL

PZ~-11

“WELL

4" FLUSH-JOINT CASING, STAINLESS STEEL
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GERAGHTY & MILLER.INC.

MW - WELL SERIES
CONSTRUCTION DETAILS



AR GERAGHTY

~ MV MILLER, INC.
\JW G:;und Water C‘on;uilrams

¥
—ft
]

WELL CONSTRUCTION LOG

drilled hole

Well casing,
__inch diameter,
Stainless

/

- 'PrOject Avtex Fibers, Inc. RI/I"S Well

_10 _ inchdiameter

Backfilt
+XGrout Type V

OUONONNNNNNNNN

19 #

«#Bentonite - 7] slurry
pe 5 pellets

—Woll Screen. _
4 _ inch diameter
10 _slot

- /Ls Gravel Pack
x{UxSand Pack

Formation
Coliapse

42 _ n

&t

Measuring Point is Top of

“Well Casing Unless Otherwise

Noted. F

*Depth Ralawy
tand Sufacse

T ARI02539——

M9

Town/City Eront Royal

State

unty Harren vi w;{nia
. Permit:ﬂ..NQ;;f
Land-Surface Efavation
and Datum feet (O surveyed
_ 0 estimated
installation Dates(s) —
Drilling Method ___ HOllow Stem Auger
Orilling © ntractor Pennsylvania Drilling Co.
Dnllmg Fqud None '

' Develdpm“ent Techniques(s) and Date(s)

_To be performed by air-lift, week of Auqust 10

Fluid Loss During Dritling ___N-2-

galions
‘Water Removed During Development N.A. galons
Static Depth to Water feet below M.P.
Pumping Depth to Water_ N.A. —_feetbelow M.P.
Pumping Duration N.A. . hours ‘
Yieid;@'i:.._..:..._ -~ N.A. gpm Date i
Specific Capacity —m gPTO/ft
Well Purpose l\-bmt.orlnq_ of ghallow gﬂ'owﬁw ter in the

v:.c:.l.m.ty of the viscose baqns.

i - - —

Rea_-_..‘. L ' -

Preparedby - Jeft Moore e

F-14



AR GERAGHTY

AV MILLER, INC.
Ground-Waicr Consultants | J
WELL CONSTRUCTION LOG
__1;1 B : Project __Avtex Fibers, Inc. RI/FS Well __Mi#=10
: Town/City __Front_Foval —
/ County Narren State__Virginja =
/ __10__inchdiameter | Permit No. '
/ drilled hole Land-Surface Elevation
é ' . and Datum feet O surveyed
/ Well cgsupg. ‘ \
4 .inch diameter,. (] estimated
% —-stainless | Instaliation Dates(s) B
/ : Back!il Drilling Method Hollow Stem Auger o
? 4 Grout . Type V.. Drilling Contractor _Eenns;zls.za.nia_.m:i_lli__ng Ca
/ Drilling Fluid _None
4 26.3 n* .
i

‘gntonite O slurry Development T nniques(s} and Date(s) o/
28 n- X pellets To be performed by air-lift, week of Auqust 10
_:_"g_?_ f1° Fluid Loss During Drilling N.A. .gallons
E \] Water Removed During Development___ N-A. : gallans
i Well Screen. Static Depth to Water ... ___testbelow M.P.
4 _ inch diameter )
. _10__slot Pumping Depth to Water N.A. ; feet below M.P.
Pumping Duration NLA. hours
/D Gravel Pock Yield N. A, gpm Date ____ . _.
Q<g ﬁg:::;z‘;k Specific Capacity i gpm/ht
i Collapse Well Purpose____ Monitoring of shallow groundwater in the
153.5 . __vicinity of the viscose basins. e
_53..:.5. ft* ' Remarks . -

Measuring Peint is Top of
Well Casing Unless OtherwiLe

Noted. -~ "——*A—Rmz—s-n——o:w S— . ﬁ .

i e o —— R ————— —— ot v..

*Depth Betown S S —- e
Land Surface

Prepazes by _Jeff Moore



é?’GER A\CiHTYC
& MILLER, IN
@i’ Gt.;m:rd W a.rrECOn:uhanrs

¥
—ft
—_t .,

" WELL CONSTRUCTION LOG

drified huie

Well casing,

stainless

.' Backfil ,
XGrout Type V.

11 e

35 ¥4 \\\_\\\\\X\\V

LWell Screzn,
— 4 _inch diameter
, 10__slat

L A1 Gravel Pack

& Sand Pack

Formation
Coliapse

30 4

O ]

Mesuring Point is Top of
Well Casing Unless Otherwiss
Noted. -
*Depth Biow

Land Surface

_10  inch diameter

4 _inch diameter, - -

. Bentonite (I slurry
% 13 fe Fpellets

4 -Fluid &.ﬁss During Drilling
{ Water Removed Quring Development __

+{ Pumping Depth to Water

B Proiec! Avtex Fibers, Inc. RI/FS wgn M-11
o 'TowniCIty Front Royal :

County . Wazren State__ Virginia
Permit No. . ‘
' Land-Surface Elevation
| and :._D__at_um fest - @ suweyéd
_ a estirﬂatéd
ilnstanation Dates(s) ' :
'Dnmng Method Hollow Stem Auger
Drilling Contractor Pennsylvania Drilling Co.
Drilling Fluld - None

=:Da'\f'é'l"ijlr.:'érnent Techniques(s) and Date(s)
.~ 290 be performed by air-lift, week of Rucust 10

N.A.

N gallons

gallons
feet below M.P.

Static Depth to Water

N.A. feet below M.P.
Pumping Duration __ N-A. _ hours 7
Yield N.AL gpm _ " Date_ . __._ .
Specifé'c“C‘apeicity 'gpmlft :
-Well Purpose_.. . Monitoring of shallow grourd&n*er in thr .

“vicinity of the viscose basins.

Romarks_ . o

AR1025L |

. i"'"Preparedby __Jeff Moore .




ABY GERAGHTY
AV MILLER. INC.

W Ground-Warer Consultants

(v
WELL CONSTRUCTION LOG
.__Trt Project . Avtex Fibers. Inc, RI/FS Well _ Mi-12
3 Towr/City __Front Royal

/ County Warren State_Virginia _
/ 10 __inch diameter Permit No.
/ drilled hole Land-Surface Elevation
/ . and Datum feet O surveyed
/ / Well casing, .
/] 4 __inchdiameter, O estimated
/ — —stainless—— | Installation Dates{s)
/] [ 3 Backtil Drilling Method ____ Hollow_Stem Buger
j /% Grott Type V. Drilling Contractor __Pennsylvania Drilling Company
/ Drilling Fluid None

03 slurry Development Techniques(s) and Date(s) u
L pellets To be performed by air-lift, week of A st 10
Fluid Loss During Drilling N.A. gallons
Water Removed During Development ___N.A. gallons
.|~ Well Screen. Static Depth to Water feet bolow M.P,
=] __4__ inch diameter .
, 10 slot Pumping DepthtoWater __N.A. ... feet below M.P.
‘ Pumping Duration __N.A. . hours
-1 L] Gravel Pack Yield __N.A. gpm Date . ...
B gand Pack Specific Capacity . GPMIf
ormation . . £ shall andwater in th
Coltapse Well Purpose_ Monitoring of shallow groundwater in the =
vicinity of the viscose basins. o
: ft*
A Remarks

Measuring Point is Top of —_ —
Well Casing Un'ess Otherwise —
Noted.

*Dapth Balow. - ‘
Land Surface

Preparedby __ Jeff Moore
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C

Feet (beluw land surface)

GERAGHTY & MILLER.INC.

10 <

15

20 ~

VISCOSE BASIN NO. 1
ve-1

Clay capping materiail

| s - 0.17 mg/x '
1 Phanolics _‘3{,3’ ng/kg Soft, silty cover soils__
¥ Sodium = 7640 mg/kg i )

Viscose sludges; black,
mixed with fibrous rayon
material :

cs; |- 0.013 mg/xg .
Pherjolics - «0,18 wg/kg ==
Sod - 4460 mg/kg '

Clay; orange to brown,
stiff to slightly plastic

¢
o
s
[
.
%
o
e b
—
a—
—
vy
—
E—
T
——
—
S—
ot
.
——
—
S
—
——
e
——
.
n_—
—
_—
-

i Sand Pack

Minor sand and gravel layers

Screen

25 ~

Basin Liquid Sample: CS; = <0.05 mg/1
Phenolics - 0.2 mg/l
Sodium - 10,000 mg/1




Feet (below land surface)

GERAGHTY & MILLER. INC.

10

15

20

25

Sand Pack

Screen

VISCOSE BASIN NO, 2
vB-2

iS5s Surface soils; clay, silt anc
ﬁ%ﬁg sand, light brown

Viscose material; rubbery,
black, with fibrous sections
€5, =~ 0.12 mg/kg
Phenolics = <0.24 ng/kg
Sodium - 11,000 ng/kg

\&/
] Clay: blue-grey, several
] sandy/gravel zones

4 Clay; dense, brittle, black,

{dry
Clay and weathered

: bedrock material

Basin Liquid sample: CS; - <0.05 mg/1

Phenolics - 0.02 mg/1
Sodium - 2400 mg/1

AR 02541



e

Feet (below land surface)

GERAGHTY ¢ MILLER. INC.

VISCOSE BASIN NO. 3

vVB-3
0 . o ‘ [
o Capping soils; clay, brown
%% with shale pieces
— 1 Void (2.5-4.5 ft),
5 . 1= | filled with black
— liquid
— 3 ,
= Crusty, fibrous materjal
— with semi-plastic clay,
— grey to black
10 4 =
=
15 o
Clay; mottled orange
grey and brown
20 _
|89 sand pack
25 J oy g 2
—— Screen
30 J -

Basin Liquid Sample: €5, - <0.05 mg/1
Phenolics - 7.1 mg/1
e Sodium ~ 5600 mg/1
f‘ «.{ QL‘L Lol

;;ﬁnalozshs

G=3



Feet (below land surface)

GERAGHTY & MILLER.INC.

VISCOSE BASIN NO. 7

VB-7
Q0 -
:f Clay; brown to medium
i 521 grey,~ plastic with
5 i .Y minor sand and gravels
lO-b ,_._::
= \o/
7 5. - 1.3 m 7k Compressed fibrous
15 — I Phonolics ."‘_3 nq/kg material; white, dry
T —] Sodium -~ 6180 mg/kg
g
: 4
— Viscose material; hard,
R black, layered with open
20 = zones with black liquids
-" clay; black, dense, with
Foy slight granular texture
25+ i
Same, but moist
¢85 ~ 2.8 mg/kg
Phenolics - 0.21 ng/Xg Clay; dense, grey to
Sodius ~ 5900 ng/kg brown with shale debris
30

: ,J sand Pack’

Ei]f ARIOZSQG N

i:r,'Screen

- Basin Liquid Sample: CS; - 1.5 mg/"
Phenolics - ¢ 6 nmg/l
Sodium - 2700 mg/1



GERAGHTYW?NHLLERJNC.

VISCOSE BASIN NO. 9
VBr9.

CS3 = 0.07 mg/kg
Phenolics ~ <0.3 mg/ky .

Feet (below iahd surface)

0 - Sodium - 1650 mg/kg ,
i €s; - .23 mg/kg == Cellulose crust; white, dry
& Fhonoliks - <1.9 ng/kg with streaks of tan clay
iy Sodium 17,800 ‘mg/kg
G ) S :

5 | :,: Sﬁénhiiﬂ' Egﬁgng/kg Viscose material; rubbery,
# Sodiun ~.39,000 mg/kg green to grey, saturateq
= e
i
-
=
—— P

10 4 — )
E 2 : -
= |

15 J | B | S7 7 material is crumbly
= €57 ~ 1700 mg/ke |
— Phenolics -13 gg/kg
o] Sodlum - 65,000 ng/xg

20 ;
A gﬁi 5,066 m3/xg _ | o
M efolics - 0.87:mg/k ) :
| Sodfium - 13,%80 lng/kgg Clay; hard, black, dry

25 d ’
Sand Pack

-~ Screen no
- E-d

~Basin Liquid Samile: €S; - 710 mg/1
: : Phenolics - 12 mg/1
Sodium - 10,000 mg/1

r AR102547

1 G=5



Feet (below land surface)

GERAGHTY & MILLER. INC.,

10 -4

15 4

20 1

254

VISCOSE BASIN NO. 10

VB-10
CSy - 0.17 mg/k
, Phgnolics - <o.ga mg/kg
[Crust; soft, white, fibrous Sodiun - 25,000 my/kg

iscose material; rubberyﬂ
green to black

. ggz = :-5_-mg/kq
. enolics -~ 14
Viscose material; rubbery, Sodium - 94001 m;%;g

yellow to green, void spades
filled with black liquid |

Same; dry and stiff

Viscose material;
crange to black

Viscose material; rubbery,
mottled black, crange, and
brown with silty zones

Phenolics -~ 5.5 ny/ kg

[ CSy - 2400 mg/kg
Sodium - 97000 wy/ kg

Clay; dark grey,
hard and dry

Basin Liquid sawmple: CS3 = 320 mg/1
Phennlics - 20 mag/1
- Sodium ~ 9800 mg/1

AR 10254

G-6



~  GERAGHTY & MILLER. [NC.
\J‘ .

"VISCOSE BASIN NO. 11

vB-11
Crust; dry, soft,white,
0 4 and fibrous
{3 Soft, white material
':_: N Viscose material; flaky
55‘;.;: grey to black, with voids
5 . Bt
'.,-'E':
= =
o
b — s Viscose material; rubbery
% 10 - green to orange, wet
E —. v
A
U 5 i
o i
T 154
a . :
~ W . Clay; dry, hard, grey
o ‘ g with shale fragments
S ) . :
204  [53%] sana Pack
Ak
St Screeh_ 3
254
| Phenolics Sodium
Cfma/ke) {mg/kq).
<0.28 46
<2.6 56,700
<2.1 40,000 -
15, 92,300
14. 113,000
\ 0.07 mg/1 15,000 my/1




192y Il
LT iy |}
S4°El

-y
| N £

USRS ]

wsny ot

nwor Kt
ros M
11 &
H91 '
wur e
om0
Wi o
g 't
s ool
@ N

oSty 1%
o KR
Sy 1'es
iy Iyt
Wiy W'
s 1e
oy Wl
wrr B
Ny N
wuy el
w®i o

L1 u

oUwMN N
061 ‘21 dwviwt

R{ 24}
ot
244]
121
(143
o
(211
[ 144)
1)
P4
£eCt
(o)
LA
st
net
[E4])
(1))
[344)

(411]

44
wit
1]
i
0nl
[ 124)
net
B
4]
Tinl
M

nn

WLy
SN
Er-oir
ey

SIS
{88 049
{1011
39 944
weize
YLy
Syl
Liy
ww
L'ty
iy
weol
(1 0%
$0°0L)
9700
oy
My
Wiy
1"l
(171
ot
[ 34 11
Yo
12°U
%08
wsis
(13 114
14 11
107t
a'c
$He
%
g1+

sty
L el
wisn
"y
iy
i N
T
0%y
ssethr
v
win

b

6l
$6'81
sl

b4
[N
[ i 3
wt
nr
E{% 1
©
[$41
38 |
$0°9
"y
1Y
we
%'

{0 }
[}

u
"L
we

¢ 44
[ 3
1 }]]
nu
Wit
%o
s
(304
it
1y 4
14 ]

mwe
"
i
0ot
w'y
K"

i

wy
'
"2
29

MUY AN
0851 11 Lavrat

anct
$281
168
[{24]

%l
o5zt
HEl
el

wi
ue
104
el
fact
teel
H 43
[124]
{4
114)

 [F4]
it}

244
s

{14

0001
[ 124]
2

il

[{B41
10928
e
13+ 14
13 %14
Ly 7]

[ 1
Wy

®£ilr

1)

w3

T80 €L I 1 i ¥ WLl Ny
wy K (AT
L3 T R 3 ey
(403 I B 4 [T [ 314 i
1" w
" i L My
o' a1 R WM
i S 1) [ B S £ 2
b L S 13 R et
T WM b Mn A SN e
H'e 0wy vy SL
L 4 [T
"t 13 7N+ 3] ] %y
i3] WL e BB Y
S 6 oLy
(T T ] PN
M TU < B 1 T
[t TN S 19°49%
won 30
TN TO R PN T
I TR i3]
W P AT [{ M
nTH N iRt 1 P
u . aey s 6y Fa 70
I RTIN 0°'siy LSy
Wy wst HeLLy ni
ni W' 't
44 1] ges N
e sy gt
i3] LEs1s  fotvl
s Mg TN U 4 [ A1 (4
m L1 I igt] WS PR srits
sy Wi Wy %R [ 1]
b1y ) b} 28] BNV {3} DI ] {reeey
twin 9w [ Y2043 I N +4 MR
1 b S R4 HWwe el 20508
sii 0ws 15 158 0L 86205
N s e i 14} 1+ 4 104
{131} 9506
05y ot (R TIR] EN T
(174 (5T Y T 156 Hc0C (10
N % 15 1ol WS
. i ¥e st gz 11°9¢)
[ the i) . wy u L ey
[ I 11 ne 29 Y i Sreer
it L1} )] FI3 7L 3 £2°00y 1M 1Ty
{37 I DA T WL 99t (Y4 /1]
ey I T H ULy
iy nu L MU M T
TR T Ly M ne "l
1 ] 14 1Y 14 hi']
W N WU BAN WL AN XDIIVAIY)
2960 ‘08 Javmuevr 3861 S Laviayr KL ST Y

1444
s
$8°%2
sa°ay
wa

u
5
W

'

04
g1
el
W

1541
s0moe
corst
1%
el
(TR
)

T
st
19°%
(B4

N

1
BT

Last "ol mar

+ [1LA0] LA S

191 (e i
| s [{ TR}L. 0

i (0% o

ot
il

743

o

s

({44 5.1y
525 -
526 -4
2043 -5
5gearg -
gz Tory
LR #i-
{1 )
£5°50% -1
0w 8]
Ly -4
(%10 -4y
Ly 13) )
AU t-v9
pscy 128
Wi ' -1y
Uik 1-¥9
o0 YI-¥)

W

¥1ivAI 3 TN

§13A21 ¥3iwn 13



oLy
118 L]
[ 1071
J8°1¢LH
ey
Fees

8 sy
Wi

L1
XoILYAlN:

)

"
1562
[That4
o ]
el
i
96°81
How

i1
WA

521
(1]
.24}
18] ]
Kt
414
[141)

BN

i

R681 "28 Jeviavr

oy 1
WE M
R T
W et
LSy SEml
LS T
o
RUVATT 1A

A84T It uwiner

ol

- n

80¢)

&St
[1}4)

LY
BUNY . VAN BN
< BEGE o1 nyvauvt

W0ty BN
@y e
oy ot
® wel
LR U ]|
(LT 4 1
LN/ R
H 11
WY BN
US6L °C Adviwyf

s
(3474
e
n'n
&y gtel
@€y »
iy s
L ¥}
LYY Dan
4861 ‘23 1sneny

3oy
Ll
iy

91y
W

R
$u

N
MG uan

¥3°52
24
[ }4

AH
$6°81

W'l
SE°

12 :

{061 ‘0t War

e
[N
712}
(1 M)
'

)
£8°L

-
WIIvAIR

(35008 qvndd 532,
LSk |
QUG- v]
TALTIME

(HISEL iR
e
g

[t EPLITE

‘N3

SYA3Y B3ivn {3



140002 S S aHe 1 0¥ 1 B 18 (R 1404 i L S S B 24 ] AR ¥ A S T | b1 TUR 1Y 'n.o.. LINE spla- vl in

Iy o O [raFL RN 3 It JONNN 221 4 0TI £ M . 3 e
LU0 LB [ 0 £ T § o g e wn u BURr 0%y At L1: L B (% 4 N ¢4 N W mer
Wi L'tz i LY Bt %0 ey oL 6oy [ LI o 44 12

0%iC l 4] {1 YL & I 01 ggis ¢ 1

G mt Sl . wae 1N i L3S T L 11 8°C b a k rtay >
wis 1l PEDL o0 ST St (3014 N # 3 SN {13 s {04 ¥ P s -2
TS LT s A S i (2997 S + 5 S 41| 140 *A 1 3 S nn L MAAN i
eSUNC Mt Slol LK W M wnel ot L P T 5 | ) [ SRL%ed TeTh
Lty mwe e 10°CL 05°Y [21] UYWL [$21] LLRts LI A | 3] QUey sty nht i¥ i*=1
LR TOUNE (- JR x| - kAU TOR | I S 14 AT Y SR 4] b1 U | b SR A T{| £y -
wi it iUy wWe 9 uty @y w L1965 | B 3 4 201} ey L% goit Wy 4
20°cery 5279 104] 3 A I I 4 nwin i (114 s i 2 1 sy e ol Loy 1-id
iy WL %X U Ky IR (L vy M i T U S T 1 u'ehy Y SLoely i-?
L 20 7L | . I 1 "y o s €Tt on B S B v b (LN 10 R 5} MM 214
({01 % ] 144 0oy wry uast 1y ¥y Sivl «y K {0 ﬂ/.o.:v $-id
oy % Ml iy I nNu (354 /4] Ny S ] B 4 Lo e
1y 'y KN e e o151 K ®n 13 03] $3108 Ly £=14
aweer sy nn noy mY 1651 5ol 11141 1T B S A oy N
ooy 6t {m S D1 sn 1y gl LI %L | ni : 2.. ‘Hiy -1¢
neL e Ml e g S 1y 11118 . Ty W' ny o PPN M
0wy wer o ol G0y 63T ofst 3ol oM MTLINN . M B & -y C-n2
1% TUNE » 2 1 A A wY Wil 1l s WSy MRz oost [ 35 44 2 P 1] ] o> UL 16y %
Wiy e ni L1 it sl |14 T | S 4| Ty 81 sy e Sin AH L 311 A
sy W s Uiy R U ' ww Uk f®i [ 5 B (] wit oy W UN [ L0113 M
TS T an 734 1 J X 1 th] LI £ S 0t B AT 4 ARt r-r
(40 L 2 T R ¢4 ] nm U t40] ®BTE 1 N e s nu [ M
CYTRY S0 S0 WU Wy SN a0 {3 S ~ 4 01 ey e sl i LR |
[ P b 1 osot L1 (LS A L N 3<% L H 15 11 KN s 59 01 ' %8 b0 74 -2

oS

L DI A A 1 Wols NI el W 'y s IS0 o 7 S 1

LN AR A ) [0 TOIS 3 /S 2N Wiy g LT~ L B < T A i | w0 e B

1 Ae S G | wieer w'e M e o'y 1N wee 'y el

Aty T U ey ' % e W Wi L FUR P 3 < I IFA S )

U3 L A ] ML T 0CE] UHE o' ZoEl 00 1 0 A i 1 L0 (P AT ¢4 1§

L0 T 11} ] (1 S B 4 | S e 1Nt ’ry e M (108 - J 1 71

e By S001 {3 1 J * oy 4 14%] EEYS 6 mw Uus Bl Sull

C1'9fy 'z 61 SISl b3 TURN R ra ] 1< 204~ S < S 4 § men w wl

MY 0T el 119 BE°62 50 b Lhw ;B 40 ¥ S < T4 %y MR 0 '

(5 TONN 3 T 224 sl S 5ol fo M TUNE LM ) B 1} H -3
L LY TUI " A 4 U9y T BESH usy g SHsy ST M $-¥9
witny ww nn o MU A T G < 4 n'ury tolr oMt AR T LI AP C B 1T 4 $-0
vy 78 LIL] st 99 [34] oyERr Ity NN Sorey S8 ©n y-¥9
> ML i 5 T3 (% 4 S 3 ) £y o /3] /AR T4 B L0 D I o ) 8 £
LT o LI oel wH Ll gty Ut s ey 1Rt oM ey oy oy L) Bl-v3
IS0k SC°91 oSl (et €o°si 001 Sclir 1081 BOH wiy weet W rA YU 0 | I 214 93°380 Yi-ay
Lror TR L3 ¥ I 11 oy BT ASEY L MTOB 5 A < ) ;3 T i A 14 | ik ) £l
Wi s Ml ey o0 (1] 14 »iy W'l i iy Bl ol 40008 -

L1} 11 w 1 " b5 h: 13 T ¥ -
KA TN my WM VAN NI MWIYAIE VAN NG MU 3N N WHYAIT AN it nLN ‘08 Y1
0660 1 LvNed) 8EC1 91 duvnwve 0564 S vt 1851 ‘Pt AwemIVL 8861 ‘TN AWiYr

ST 13N FAIAY



WL N2,

AARTINCIRS)
NATTE
oA
§2FLLINGGEN
SRR
FATHRL (1Y)

L

UVETIRUONR KOUSED

AR (e

JANUARY 13, 1909

ELeuaton
3

Y
05,

PR
o ld

470,59
LA
47,8

470,53

JANTARY 14, 1988
LEVEL

PR L]
13.22
7.1
14.07
2.%
N
LA

be 3

ELEVATION
L8

7141

475.3
3301
472,13
449,03
470,05

JANUARY 13, 1988

uy
136
{}H
102%
L
1100
170

& H

JANUARY 16, 1988
LIvEL

20.36
13.33
.81

19,03 41,083

1816
2156
nH

o]

ART 1, 1988
LEviL

113 1141
1407 6,01
A N
1355 1243
1412 Lt
14 LN
e 25.46
rés I B

ELEVATICN
rSL

4.1
LIS
5.0
412,33
472.0%
470.6¢
LI
410.8%

AR102553




